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580 times more water 
than flows over 
Niagara Falls! 


~~ 


IN 50 VEARS Lock Joint Pipe Com- 

pany has developed and produced concrete pressure 
pipe for countless water works installations throughout 
the world. Today, at any given second of the day 

or night, these pipes are transporting better than 

1 ,000,000,000 gallons of water or more than 580 


times as much water as is flowing over Niagara Falls. 
Uhis is the measure of the tremendous contribution 
Lock Joint Pipe has made, over the past half century, 
toward meeting one of civilization’s most 

serious problems — water supply. 

You may be sure that every resource of skill, 
experience and research at our command is at this 

very moment working on the answers to the even 


greater problems we must meet in the next 50 years! 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 
Sales Offices: Chicago, Ill. « Columbia, S. C. « Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 
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With a 28 Foot Suction Lift 


Even deep trenches can be kept dry with a Homelite Carryable 
Gasoline Engine Driven Pump. It really reaches down for water 
and brings it up fast .. . as fast as 15,000 gallons an hour. What's 
more a Homelite gives you quickest possible self priming. 
Handles water thick with solids. Keeps seepage automatically at 
strainer level. And operates in any position without lubrication 


troubles. Send for free complete Homelite Pump Bulletin, now. 


HOMELITE CORPORATION 


712 RIVERDALE AVENUE «+ PORT CHESTER, NUY 
Carryable Pumps + Generators + Blowers * Chain Saws 
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How the Town of Normal, Illinois 


TRIPLED 
SOFTENING 
CAPACITY 








...of the 
same softeners 


...by changing to PERMUTIT Q 


Replacing old-fashioned zeolite with 
the high-capacity ion exchange resin, 
Permutit Q, saves Normal over $7,000 
a year! 

Normal’s three automatic softeners 
were installed back in 1946, before 
high-capacity Permutit Q was avail- 
able. Each softener removed hardness 
from 83,000 gallons of water between 
regenerations for a daily delivery of 
700,000 gallons of softened water. 


Recently town officials called in 
Consulting Engineers, Farnsworth and 
Conley, of Bloomington, Illinois, who 
recommended replacing zeolite with 
modern, high-capacity Permutit Q. 

Look at the benefits gained from 
this change! The capacity of each 
softener is up from 83 to 270 thousand 
gallons between regenerations. Salt 
Consumption — down to about 4 Ib. 
per thousand grains of hardness re- 


moved. Flow Rate—up from 285 to 510 
gpm. Regenerations — down from 3 
times to once per day per softener. 

A change to Permutit Q may effect 
similar economies for your city. We'll 
gladly send helpful data. 

The Permutit Company, Dept. 

W-1, 330 West 42nd Street, New 
York 36, N. Y., or Permutit Company 
of Canada, Ltd., 6975 Jeanne Mance 
Street, Montreal. 
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Water Supply Progress in 1954 
by Dale L. Maffitt 


Notes on Water Works Law—2 
by John H. Murdoch, Jr 


Biochemical Problems in a Shallow Reservoir 
by G. U. Houghton 


How Pipe Line Cleaning Saves Money 
by Geo. Ellis 


Waterworks Distribution Systems (18th of o Series) 
by Geo. E. Symons, Ph.D 


How to Make a Simple Loss-of-Head Gage 
by H. K. Gidley 


F.S. & 1.W.A. Convention in Cincinnati 


Community Sewage Disposal by High-Rate Leaching System 
by H. Ludwig and R. Ludwig 


Controlled Humus Production—2 
by Leonard L. Langford 


Controlling a Sewage Grease Problem 
by William A. Corder 
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by Don E. Bloodgood 
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A variety of P-DM tank types 
are detailed in our “Modern 
Water Storage” Catalog. Write 
for your free copy. 








The Classic 


ona 


“most popular with 
smaliier communities 
for handling average 
water storage needs 


One hundred thousand gallons, on a hundred-foot 
tower: that’s a most frequent Pittsburgh-Des Moines 
elevated steel tank specification. And the ‘100 on 
a 100” provides top value, too—it is a standard 
product, handsome in appearance because of fine 
proportions, but without costly frills. Your com- 
munity dollar goes a long way with this popular 
double-ellipsoidal, low head range design. Let 
us give you the comparative facts, and consult on 
your water storage requirement. 


PITTSBURGH ¢ DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25) 8) 919 Tuttle Street 
~-» 218 industrial Office Bidg §=—s_—s DALLAS ( 1223 Praetorian 


jzt2 Veet Netenal Bonk Bid. TTLE _ 526 Lane Street 
(48) . SANTA CLARA, CAL. ....... 625 Alviso Road 





Typical installation of 
Brown Float-Actuated 
Flow Meter used with 
Parshall flume. Instru- 
ment is rugged, simple, 
accurate to + 1% of 
scale. 


High accuracy and 
dependability for 
metering flow in 
flumes and weirs 


Sanrrary ENGINEERS will appreciate 
the simplicity and accuracy of the rugged 
Brown Float-Actuated Flow Meter. Spe- 
cially designed for use with Parshall flumes 
and rectangular, Cipolletti, or V-notch 
weirs, the instrument provides—at eco- 
nomical cost—direct measurement of flow 
accurate to 1% of scale. 

The meter is built for long, dependable 
service ... has a minimum number of 
moving parts. A hollow metal float, con- 
nected to the meter by a stainless steel 
cable, rides the surface of the liquid in a 
stilling well tapped off the flume or weir. 
As liquid level rises and falls, the float 
rotates a precision-machined pulley and 
cam system in the meter. The instrument 
indicates, records, totalizes, or controls 
flow . . . as desired. 

Brown Float-Actuated Flow Meters can 
be mounted indoors, or at remote locations 


in weatherproof cubicles. They are simple 
to calibrate—all it takes is a screwdriver. 
And they'll hold: their calibration in- 
definitely. 


Brown Flow Meters are available with a 
wide choice of controls, including flexible 
pneumatic control of flow and chemical 
feeding rates. And where electric or pneu- 
matic power may not be available, a hand- 
wound chart drive can be included—an 
especially useful feature for consulting 
engineers, on survey work. 


Your nearby Honeywell sales engineer will 
be glad to discuss the Brown Float-Actu- 
ated Flow Meter with you and your con- 
sulting engineer. Give him a call. . . he’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Honeywell instrementation Data Sheet No. 10.3-4a, “Brown Float-Actuated Flow Meters,"’ and for Bulletin 7302, ‘instrumentation for Water, 


Sewage, and industrial Waste Treatment.” 


Honeywell 


BROWN INSTRUMENTS 


Fouts oe Coutiols.. 
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Atlanta 3 
Birmingham | 
Boston 10 
Chicago 4 


Cleveland 15 


Extreme peak periods of demand, as great 
as 450 per cent above average annual demand 
in some sections, called for many improve- 
ments in the water works system of Cincin- 
nati, Ohio. The Western Hills section, one of 
the most from the source of water 
supply, had extremely high peak periods of 
short duration. The 2,500,000-gal 
spheroidal elevated tank shown above was 
erected in that area to help solve the problem 


of these water shortages 





Horton- 


¢ 


y Standards too! 


"1 


' 


The Hortonspheroidal design was chosen be- 
cause of the excellent appearance it would make 
in a residential neighborhood. An ugly struc- 
ture, no matter how useful, can lower property 
values in surrounding area. 

Perhaps your city’s water demand has in- 
creased to a point where present demands are 
overtaxing facilities. A CB&I engineer will be 
happy to supply information, estimates or quo- 
tations on the Horton elevated tank best suited 
to solve your water problems. 


CHICAGO BRIDGE « IRON COMPANY 


Detroit 26 
Houston 2 

Los Angeles 17 
New York 6 
Philadelphia 3 


218! Healey Bidg 

1586 North Fiftieth Si 
1048-201 Devonshire St 
2198 McCormick Bidg 
2262 Midland Bidg 


3390 
1644 


1551 Lafayette Bidg 

2115 C & | Life Bldg 

1555 General Petroleum Bldg 
165 Broodway Bidg 
1700 Walnut St. Bldg 


Pittsburgh 19 
Salt Lake City 4 
Son Francisco 4 
Seattle | 

Tulse 3 


PLANTS IN BIRMINGHAM, CHICAGO, SALT LAKE CITY AND GREENVILLE, PENNSYLVANIA 
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3260 Alcoa Bidg 
550 W. 17th South St 
1583—200 Bush St 
1350 Henry Bidg 
1646 Hunt Bidg 


NEW OLIVER 88WT 


Hydro-Trencher 
Digs to 10 feet in toughest going! 


Here is a trencher that won't stop when it comes to 
rocks or roots. Tremendous hydraulic down pres- 
sure forces the half-yard bucket into the ground for 
a fast, full load. New dual-circuit control gives con- 
Stant pressure, more positive control and greater 
flexibility in any kind of going. 

Take a close look at this new trencher. It reaches 
long and digs deep. Its simple, sturdy construction 
and all-hydraulic operation give low maintenance 
and long service. The hydraulic stabilizer blade not 
only holds the tractor level and steady, but is an ex- 
cellent back-filler blade. And, by simply turning the 
trencher bucket around you have an efficient swing 
loader. 

Test the new Oliver 88WT Hydro-Trencher on 
your work. See how easy it is to operate and how 
readily it digs or loads the toughest material. And 
remember, the 88WT is ready to work or move in- 
stantly, and takes only one man to operate. Get in 
touch with your Oliver Industrial Distributor for a 
demonstration, soon! 


It's a swing loader, too! Remove the bucket hinge pin 
and turn the bucket around. In minutes the trencher be- 
comes a loader. No extra parts are needed. The excep 
tional bucket rotation permits loading into a truck up to 
10 feet, 6 inches. Optional loading bucket loads up to 
12 feet. 


One-half yard bucket! The fast hydraulic operation and 
big bucket capacity of the 88WT let you do more in less 
time. All-hydraulic operation means, too, that there are 
no expensive cables or clutches to replace. Maintenance 
is simple and low cost. 


Right through the roadbed! Powerful hydraulic down pres- 
sure digs through this material with ease. Positive dual-cir- 
cuit control gives a choice of three separate lift or drop speeds 
on the boom for any condition, Bucket rotation and dipper 
stick design permit clamping rocks larger than the bucket 
itself. Special boom cylinder available for digging to 12 feet, 


tHe OLIVER corporation 


400 West Madison Street, Chicage 6, Illinois 
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Badger 
meters 
conserve it 


better! 


fore than 37-billion cans of food were 
N used by American families last year . . . 
yet it took more water than produce to make 
these canned products available. For ex- 
ample, more than 15 pounds of water were 
required for every pound of canned vege- 
tables sold. 

Little wonder, then, that Badger meters 
serve so importantly in thousands of com- 
munities. They make certain that homes and 
industries receive a fair share of the water 
supply ... pay only for the water they use. 

Famous Badger meters measure water 
precisely . . . help eliminate waste . . . make 
water departments more efficient and self- 
supporting. And service records prove the de- 
pendability of Badger meters . . . prove that 
there are no finer water meters to be had — 
anywhere! 


Badger Meter Mfg. Co. 
Milwaukee 45, Wiscofsia 


“Measuring the water of the world for 








: enlarged filter bed with 2 PFT 100’ Rotary Distributors 


At Downingtown, Pennsylvania... 


Existing structures are put to better use 
WITH MODERN PFT EQUIPMENT 


Serving a population of 10,000, Downingtown’s 
old (1916) sewage treatment plant faced the 
problem of capacity—i.s circular Imhoff Tank 
and fixed nozzle filter bed were inadequate for 
current needs. Solution: expansion from present 
structures using PF’7 equipment for more effective 
treatment! 


To improve the filter system, the original fixed 
nozzle filter bed was en’arged and converted into 
two circular filters, each 100 ft. in diameter. A 
PFT Rotary Distributor is installed on each bed 
for uniform distribution and trouble-free service. 
Specially designed spreader jets on the PFT Dis- 
tributors reduce clogging and are easily cleaned. 


The Imhoff Tank was converted to a digestion 
tank and a second tank was added, both 25’ in 
diameter. A PFT Floating Cover is installed in 
each digester for positive scum submergence, 
safe utilization of gas and simplified operation. 
A PFT Supernatant Liquor Selector in each 
digester provides automatic, continuous with- 
drawal of the best digester liquor. 

CALIF . 


. SAWN MATEO 


A new control building located between the 
digesters contains additional PFT equipment for 
operational control: (1) Supernatant Gauge, Sight 
Glass and Sampler units for close control of 
supernatant withdrawal, (2) Gas Safety Equip- 
ment, (3) Heater & Heat Exchanger unit with 
capacity of 250,000 B.t.u. per hour. Fired by 
either gas or oil, the heater utilizes all gas pro- 
duced by the digesters, switching to oil only 
when necessary. Heating externally, the unit 
allows complete accessibility and simplifies clean- 
ing and maintenance. 


Design of / Edwin B. Wagner, 
plant by / Downingtown, Pa. 


woste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 


= Chicago 13, Illinois 





CHARLESTON c . JACKEGONVILLE . DENVER 
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MUELLER 


INSERTING VALVES AND EQUIPMENT 


AT VITAL POINTS... BID Shipment from stock 


SHUTDOWN! 


Avoid fire hazard and customer incon- without interruption of flow or loss of 
water and are operated like an ordi- 
nary gate valve. Mechanism is identical 
to shut down any part of your water 

setribut; yP ; y to that of standard Mueller AWWA 
distribution system to install needed Gate Valves. Parts are interchangeable. 
control valves at strategic locations. 


venience! There is no longer any need 


Write today for Catalog H-20 or 
Mueller Inserting Valves are installed consult your Mueller Representa- 
in any existing line under pressure tive. 


837 


Jependa « Since 
MU & LLER co. MAIN OFFICE B FACTORY OECATUR, ILLINOIS 
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about the 
taste of your 


@ Woter treated with AQUA NUCHAR — activated carbon — is 
more agreeable to the senses of taste and smell. Moreover, the 
sparkling appearance—(cut diamond effect)—of such water has an 
enhanced aesthetic value both for the water plant operator and 
for the consumer. AQUA NUCHAR, thus, helps provide water that 
is palatable to the taste and smell os well as pleasing to the sight. 


Threshold Odor Technicians from INDUSTRIAL will be pleased 
to work with you, without obligation, to seek out the most eco- 
nomical means of employing AQUA NUCHAR in your system. These 
Technicians, as part of their regular service, will assist you in the 
techniques of making the Threshold Odor Test. INDUSTRIAL will 
run an odor survey of your plant and determine the proper point 
for application of the carbon. Likewise, a check will be made on 
the influences of other chemicals used in your process to ascertain 
the most efficient point of AQUA NUCHAR application. 


Contact INDUSTRIAL, now! 


industrial 


CHEMICAL SALES 
division west virginia pulp and paper company 


Warer & Sewack Works, JANUARY, 1955 


Photograph: Mr. John Foster, Malcom Pirnie Engrs. (lefti, 
and Mr. Henry F. Laughlin (center), INDUSTRIALS 
Assistant Director of Research, work with Mr. Dale 
Lawson (right), Watertown, N. Y., Water Department 


Photograph through courtesy of 
WATERTOWN DAILY TIMES 


New York Central Bidg. 
230 Park Ave. 
New York 17, N. Y. 


Pure Oil Bidg. 
35 E. Wacker Dr. 
Chicago 1, Ill. 


Lincoln-Liberty Bidg. 
Broad & Chestnut 
Philadelphia 7, Pa. 


2775 S. Moreland Bivd. 
Cleveland 20, Ohic 





CORROSIVE 


“CENTURY? PIPE 


is made of asbestos fiber and portland cement— QUALITIES THAT MAKE “CENTURY” PIPE 
two practi ally indestructible materials. It can- ECONOMICAL, TROUBLE -FREE, LONG-LIVED 


not corrode. Therefore, the replacement and 


. NON-TUBERCULATING 

. NON-CORROSIVE 

. EXCEPTIONALLY STRONG 
. DURABLE 

. IAMUNE TO ELECTROLYSIS 
. TIGHT JOINTS 

. SMOOTH BORE 

. EASILY, QUICKLY LAID 

. UIGHT WEIGHT 


. LOW COST 


maintenance expense necessitated by corrosion 
and tuberculation, when some other types of 


pipe are used, is eliminated 


More and more tax-conscious communities are 
turning to low-cost “CENTURY” Pipe. We 


will gladly furnish information about its advan- 


so eNO Ww & WwW OW 


° 


tages in your specific operation Write today. 


“Century” Pipe meets the A.\W.W.A., AS.T.M. and Federal Specificctions for asbestos-cement pressure pipe 


KEASBEY & MATTISON company - amsiee - rennsvivania Qa 


Noture mode asbestos Keasbey & Mattison hos made if serve mankind since 1873 x 
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How Do You Measure Quality 
In Water Meters ? 


By any yardstick Rockwell meters 


You can’t put a gauge on quality . . . and 
only in part a price. You who have been 
“through the mill’ know that quality 
in water meters must be demonstrated 
over the years by superior performance, 
greater accuracy, longer life. Then it’s 


a matter of record. 


The Symbol for Service, Quality 


ROCKWELL 


PITTSBURGH 6, PA. Atlanta Boston Charlotte 
N. Kansos City, Mo New York Philadelphia 


ROCKWELL 
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MANUFACTURING 
Chicago Dallas 





measure up to the highest standards. 
They provide the most in accuracy with 
the least wear. It adds up to greater 
earning power, fewer repairs, lowest cost 
per unit measured. Ask our representa- 
tive to demonstrate or write for bulletins. 


and Performance in Water Meters 


COMPANY 


Houston Los Angeles Midland, Texas 


San Francisco Seattle Shreveport, La. Tulsa 


WATER METERS 




















CHLORINATION? 


Nothing—when you buy a Fischer & Porter Chlorinator. That's 
true because fool-proof safety features are already engineered 
into this modern, instrument-type chlorinator. 


The F&P Chlorinator is instrument engineered 
from top to bottom to be absolutely om in any 
emergency—and the safety features respond in- 
stantly. The mechanical design—without hy- 
draulic devices to introduce time lag—make this 
a certainty . 


In the F&P Chlorinator you can take a hammer and shatter 
the flowmeter tube—and the chlorinator shuts down instantly 


In the F&P Chlorinator you can pull the flow setting needle 
valve right out of its socket—and the chlorinator shuts down 
instantly 

In the F&P Chlorinator you can shut off the ejector water 
supply while leaving the chlorine on—and the chlorinator shuts 


down instantly 

In the F&P Chlorinator a simple series of hand manipulations 
tests each safety component—or shows the reason for mal- 
functioning should it ever occur, 


These safety advantages are yours in the Fischer & Porter 
Chlorinator. They cost you not one penny more at the outset, 
since the F&? Chlorinator is lower in first cost. They avoid 
constant costs of repeated safety tests and checks. They assure 
you against high costs of repairs and maintenance. We don't 
put our satety devices under a bell jar—they are right out in 
the open where you can see and touch them. 

These engineered features—instrument-type engineering— 
make the FéP Chlorinator the safest ever built. And you get 
all these safety features plus ease of operation, dependability 
proven in over 600 operating units, complete corrosion resis- 
tance—everything you should have in a chlorinator—and you 
get them for even less cost in the initial purchase. Write today 
for full information. details on free trial offer, and absolute 
guarantee of satisfaction 


complele Aroceds. sltumentallon 
FISCHER & PORTER CO. 


115 Fischer Road fX Hatboro, Pa. 


> 
. 


18 YEARS SUCCESSFULLY ANUFACTU CHLORINE CONTROL EQUIPMENT 
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In Council Bluffs, Iowa, as in more than 80% of 

America’s municipal stations, De Laval centrifugal 

pumps are faithful public servants. NOTE: 

On the line are two motor-driven De Laval 14/12 units, Have you considered the dollars 
Each unit has two pumps in series designed for 4,500 gpm ond cents savings you con moke by 
against a total head of 245 feet at 1,200 rpm. Another replacing your old pumps with 
pumping unit, dual driven by a gas engine at one end and a new, more efficient De Laval unite? 
motor at the other, consists of two De Laval 12/10 pumps Write to De Laval for Pump Fox 

in series, Operating conditions for these are 3,750 gpm bulletin which includes a 

against a head of 235 feet at 1,200 rpm. valuable “power savings” chart. 
Fifty-three years experience in pump building, during 

which time De Laval has introduced numerous “firsts” in 

pump design, is the reason for this nation-wide preference. 


ONAN Centrifugal Pumps 


LAVAL STEAM TURBINE COMPANY 


824 Nottingham Way, Trenton 2, New Jersey 


1955 


Water & Sewack Works, JANUARY 











‘CT g- Nate) er: Mm aaleler-aans 
he was saving money... 


» dear, 25 years ago grandpa was on the 
Water Board when they ran the pipe line out 
Madison Street to Western Heights. Grandpa 
and the other members voted to buy a sub- 
stitute for cast iron pipe—they thought they 
were saving money. Now this pipe has failed 
entirely after years of expensive maintenance 
caused by breaks and leaks. 

“Tonight we're letting a contract to replace 
that pipe. As Water Board chairman, I’m 
going to recommend the purchase of Clow 
Cast Iron Pipe—a pipe with a proven record 
of long service and low maintenance expense. 
It might cost a little more now than substi- 
tutes do, but it will be much less expensive 
in the long run. You might say that cast iron 
pipe is the taxpayer’s friend—and Clow 
centrifugally cast pipe is the most economi- 
cal of all. What’s more, we've talked to other 
waterworks officials and Clow has a wonderful 
reputation for consistent high quality and 
excellent service.” 

Clow Cast Iron Pipe meets all currently 
approved specifications now in existence. 
Write today for factual information and 
case histories on Clow’s 75-year-old reputa- 
tion for economy. 


JAMES B. CLOW & SONS 


201-299 N. Talman Ave. + Chicago 80, Illinois 


Eddy Valve Co., Waterford, N.Y 


Subsidiaries 
lowa Valve Co., Oskaloosa, lowa 
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HANDLING 11,000,000 GALLONS PER DAY, the new sewage plant at Salem, Oregon, has 
Worthington pumps for continuous, economical pumping power. John W. Cunning- 
ham & Associates, Portland, Oregon, were the Consulting Engineers for this project. 


Salem’s sewage system relies on these pumps 


. since the day our plant opened in 1952, 
Worthington pumps have been in daily operation — 
with never a breakdown. And because these pumps 
are the very life-line of our plant, their reliability has 
proved invaluable.” 

That's what Chief Operator Cliff Reed says about 
the eight Worthington centrifugal pumps at work in 
the new sewage disposal plant serving Salem, Oregon 

Mr. Reed isn't alone in his opinion about the rug- 


SEE the Worthington Cor- 


poration Exhibit in New 
York City. A lively, 
formative display of 
product developments 
fer industry, 
and the home. Park Ave- 
nue and 41st Street 


WATE! 


business 


— i _ 
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ALL MAJOR PUBLIC WORKS EQUIPMENT UNDER ONE RESPONSIBILITY 


Water Works Pumps « Sewage Pumps « Comminutors « Vertical Turbine Pumps « Vacuum Pumps 
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ged Worthington units. We've had similar reports 
wherever Worthington pumps, comminutors or engines 
have been used — and that means water works and 
sewage plants all over the world. 

Helping municipalities with their sewage and water 
works problems is our job today — has been for over 
100 years. Write today for Bulletin W-317-B16 to 
Worthington Corporation, Public Works Division, 
Harrison, New Jersey. Watt 


WORTHINGTON 








Ore and Coal Mines 


Coke Ovens 


our integrated operation 
means undivided control 
of quality 


Blast Furnaces 


Pipe Plants 


We are a wholly integrated pipe-producing unit — with mines, 
quarries, blast furnaces and laboratories under one direction 


and control. 


What does this mean to you, a pipe buyer? It means that 
we are in the best possible position to take complete and undivided 
responsibility for the quality of our product... from raw ma- 
terials to finished pipe. 

In addition to being able to control the quality of pipe- 
making raw materials at their sources, our Quality Control of 
pipe production gives further assurance to customers that the 
quality level of U. S. Cast Iron Pipe is in excess of standard speci- 
fications. Our pipe is produced to our own quality control specifi- 
cations, more exacting than the established specifications under 
which cast iron pipe is normally purchased. 


U. S. PIPE & FOUNDRY COMPANY 


GENERAL OFFICES BIRMINGHAM 2, ALABAMA 
4 wholly integrated producer... from mines and blast furnaces to finished pipe. 
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OVER 300 MUNICIPALITIES USE 


ACCELATOR treating Piants 


...for less space...for less cost 
...for better results 


Combining mixing, coagulation and solids separation 

in a single unit, ‘““ACCELATOR” plants have a proven record for 
flexibility, uniformly good effluent, ease of operation 

and chemical economy. By using the principle of slurry 
recirculation and dynamic separation, ‘““ACCELATOR” 

plants soften, stabilize and clarify water at consistently 
higher rates. This means more capacity from smaller 

units and substantial savings in construction and operating 
costs. In addition ‘“‘ACCELATOR” treating plants produce 
better water. Tests have shown over 99% removal of bacteria 
and algae, as well as more complete removal of turbidity, 
color, iron and hardness. 


Present installations are delivering from 15,000 to 
75,000,000 gallons per day. Units can be engineered for 
any capacity to meet your requirements. These and 
many other advantages are reasons why it will pay to 
install an ““ACCELATOR” plant to serve your community. 


Write for complete catalog information or see your 
Consulting Engineer. 


Typical cities wsing “ACCELATOR” Treating Plants include: 

Benton Harbor, Mich. * Casablanca, Morocco * Cairo, Egypt * Charleston, W. Va 
Columbia, &. C. * Decatur, til. + El Centre, Cal. * Fargo, N. OD Kelso, Wash 
See Paulo, Brozil, $. A Tompe, Fla. * Wichita Falls, Tex 


The one compony 
offering engineered 
eaqvipment ter al! 
types of woter ond 
woste procening — 
coagulation, 
Precipitation, 

sed mentation. 
Netetion, filtration, 
ton exchange ond 
Diolegcal treatment 


bode 


WN Fil co inc 923 South Campbell Ave. Tucson, Arizona 
@ Freld offices in princepal cites in North America 
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CALIFORNIA INDIANA 


aw 


Meets all requirements of 
A.WLW.A,, ASTM, and / 
Federal specifications / 


Transite Pressure Pipe and Ring-Tite Coupling 
speed water line assembly, lower installation cost 


IN COMMUNITY after community, 
proof that Transite” Pressure Pipeand 
Ring-Tite* Coupling speed water line 
assembly and cut installation costs is 
reflected in such contractor comments 
as these: 
“Exceeded by far, the speed antici- 
pated under job conditions.” 
“Based bid on 400 feet a day, ac- 
tually laid over 700 feet.” 
“Established an entirely new con- 
cept of installation savings.” 


JM 


These new records for speedy instal- 
lation have been accomplished de- 
spite adverse terrain, weather con- 
ditions and the presence of muck 
and mud in many of these locations. 
That is why, whatever your water line 
problem it will pay you to learn all 
about Transite’s many advantages. 
: y 7 

Write for the new Transite Bro- 
chure, TR-142-A, Johns-Manville, 
Box 60, New York 16, N. Y. 


Johns-Manville TRANSITE PRESSURE PIPE 


THE ASBESTOS CEMENT PIPE WITH THE NEW RING-TITE COUPLING 
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“THE MEMBERSHIP OFA 


C.1.P. Century Club 











DISTINGUISHED CLUB... 


now has 67 Members! 


The Cast Iron Pipe Century Club is probably the most 
unusual club in the world. Membership is limited to 
municipal, or privately-owned, water and gas supply 
systems having cast iron mains in service for a century 
or more. Although the Club is formally constituted, 
there are no dues, no regular meetings, and no obliga- 
tions other than to inform the Recording Secretary if 
and when the qualifying water or gas main is taken 
out of service, or, sold for re-use. 

In spite of the unique requirements for membership, 


CLUB 


eet OF WATER AND WATER SUPPLY 
City of Albany, New York 

NIAGARA’ MOHAWK POWER CORP. (GAS) 

Albany, New York 

ALEXANDRIA “WATER COMPANY 
Alexandria, Virginie 

BUREAU ” WATER, oer OF PUBLIC WORKS 
Baltimore, Mary 

ow GAS YecTRic LIGHT AND POWER CO 

altimore, Maryland 

pusuic. —— DEPT., WATER DIVISION 
Boston, Massachusetts 

BOSTON CONSOLIDATED GAS CO 
Boston, Massechusetts 

PUBLIC SERVICE my: & GAS CO 
Bound Brook, New Jersey 

BRIDGEPORT GAS LIGHT COMPANY 
Bridg +, Connecticut 

DEPARTMENT OF PUBLIC WORKS, DIVISION OF WATER 
Buffalo, New York 

SOUTH CAROLINA ELECTRIC & GAS CO 
Charleston, South Coroline 

PEOPLES GAS LIGHT & COKE COMPANY 
Chicago, Illinois 

WATER WORKS | rane 


Chicago, 
“CINCINNATI Gas. 2 "ELECTRIC co 
Cincinnati, 10 
eee - WATER COMPANY 
olumbia, Pennsylvania 
BOARD oF gg ~~ ree 
Detroit, Michi 
MICHIGAN CONSOL DATED GAS CO 
Detroit, Michigan 
FALL RIVER GAS WORKS COMPANY 
Fall River, Massochusetts 
CITY OF FREDERICK WATER DEPT 
Frederick, Meryland 
“FREDERICK GAS COMPANY, INC 
Frederick, Morylend 
GAS te 
of Fredericksburg, Virginio 
pustic” si aves COMMISSION 
City of Holifex, N. $., Public Water Supply 
THE HARTFORD GAS COMPANY 
Hartford, Connecticut 
“WATER BUREAU OF THE METROPOLITAN DISTRICT 
Hartford, Connecticut 
MUNICIPAL WATER WORKS 
Huntsville, Alabome 
“CITIZENS GAS & com ‘UTHLITY 
' 


BUREAU OF WATER 
lLencaster, Pennsylvania 

LOUISVILLE GAS & ELECTRIC CO 
Lovisville, Kentucky 

CITY OF LYNCHBURG WATER DEPARTMENT 
Lynchburg, Virginie 

NATURAL GAS SERVICE, INC 
Madison, Indiane 

MOBILE GAS SERVICE CORP 
Mobile, Alaboma 

MOBILE WATER WORKS COMPANY 
Mobile, Alabama 

QUEBEC HYDRO-ELECTRIC COMMISSION 
Montreal, Quebec 

*New Members in 1954 











the Club roster grows, year by year, from 18 in 1947 
to 67 in 1954. Members comprise 35 water and 32 gas 
utilities, in cities large and small, from the Pacific to 
the Atlantic, from Canada to the Gulf. 

If your records show a cast iron main in service, laid 
a century or more ago, the Club invites you to send for 

handsome framed Certificate of Honorary Member- 
ship. Address Thomas F. Wolfe, Recording Secretary, 
Cast Iron Pipe Century Club, Peoples Gas Bldg., 
Chicago 3, Illinois. 


ROSTER 


*PUBLIC WORKS DEPT., WATER-WORKS & SEWERAGE Div 
Mon bec 


treal, Que 
WATERWORKS DEPARTMENT 
cit Nashville, Tennessee 
PUBLIC SERVICE ELECTRIC & GAS CO 
New Brunswick, New Jersey 
NEW — — COMPANY 
en, Connecticut 
NEW ORiEANS *puBLic peeveee, INC. (gas 
w Orleans, Lovisia 
Pustic. SERVICE ang . GAS COMPANY 
Newark, New Jer 
DEPT o WATER, GAS ry "ELECTRICITY 
New York, New York 
PHILADELPHIA ELECTRIC co. 5 one bert 
istown, Pennsylven 
city OF PAINESVILLE. AS DIST DEPT 
Painesville, Ohio 
DEPT. OF PUBLIC WORKS, BUREAU OF WATER 
Philadelphia, Pennsylvania 
PHILADELPHIA GAS WORKS CO 
Philadelphia, Pennsylvania 
BUREAU OF WATER, DEPT. OF PUBLIC WORKS 
Pittsburgh, Pennsylvania 
PLYMOUTH GAS LIGHT COMPANY 
Plymouth, Massachusetts 
porrsvitit WATER COMPANY 
sville, Pennsylvania 
provioenct GAS COMPANY 
Providence, Rhode Island 
QUEBEC POWER COMPANY, GAS DIVISION 
Quebec, Conede 
BUREAU OF WATER 
Reading, Pennsylvanie 
DEPT. 4 “PUBLIC a aa (gas) 
DEPT. oF ‘rustic ¥ HLiTHES (water) 
ROCHESTER OA! GAS & y Tiscrarc corp 
Rochester, New York 
"DIVISION OF WATER & — “eae 
cramento, Califor 
WATER & ry my DEPARTMENT 
City mt John, 
DEPT. OF Pustic urniries,, WATER DIVISION 
St. Louis, Missouri 
NORTH SHORE ‘GAS COMPANY 
Solem, Massachusetts 
— DIVISION, 1 ty Engineering 
yracuse, New 
THE coksumets GAs “co OF TORONTO 
Tor Ontario 
DEPT. OF PUBLIC works 


Troy, New York 

city oF bey 2 BOARD OF WATER SUPPLY 
Utica, New York 

CITY OF WHEELING WATER DEPT 

Wheeling, West Virginie 
WILMINGTON WATER DEPT 

Wilmington, Delaware 
WATER DEPARTMENT 

City of Winchester, Virginia 
WATER DEPARTMEN T 

City of Winston-Salem, North Caroline 
yorK wArer COMPANY 

Pennsylvania 

WATER \DEPARTME T City of Zanesville, Ohic 


SERVES FOR CENTURIES 
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N OW. e e low-cost short-circuit protection 


for large, oy bo motors 
with EM | 
HI-FUSE 
LOW-VOLTAGE 
CONTROL! 


@ [his simplified E-M Control, lower in cost than equiva- 
lent circuit breaker protection, brings to users of low-voltage 
motors an impressive series of advantages 





1 HIGH INTERRUPTING CAPACITY... 100,000 rms am- 
pere interrupting capacity, plenty for future expansion 
as well, 


CURRENT-LIMITING . . . disconnect type fuses minimize 


magnetic and thermal stresses on control components. 


FAST ACTING... faults ore interrupted in ‘2 cycle or 


less; 100% availability with no adjustments needed. 


COORDINATED PROTECTION ... includes fuse inter- 
ruption on short circuits and overload relay trip on normal 
overloads. 

“BULL'S EYE” SELECTION ... only the faulted circuit is 
interrupted. See diagram below. 

MINIMUM MAINTENANCE... there is nothing to wear 
out. Only occasional routine inspection required 








THE NEW WAY 


ace 4a o ' : j 
_ FEEDER CIRCUIT ‘ One low-cost integrated unit! 
an - + cuRRENT- 


|» ‘ po bmitine E-M “pre-engineers” control components, arranging 
BREAKER _ <a them together simply and effectively in one compact en- 
TRIPS ONLY ’ J , 

FOR FAULTS TYPE) closure. You get complete, unified, dependable protection 








me VES AREA for motor and personnel at low cost! Ask your nearest 


Contos E-M sales engineer for further information, and write 
the factory for Publication No. 218. 


2 HERE ~~ SOvENs 
MOTOR BRANCH CIRCUITS ELECTRIC MACHINERY MFG. COMPANY 


When you have E-M Hi-Fuse, Low-Voltage Control on duty, MINNEAPOLIS 13, MINNESOTA 


you don't need to depend on a feeder circuit breaker, 
which would shut down all motors to clear a motor branch 
circuit fault. Instead, fuses in the E-M Control safeguard 
each branch circuit, clearing faults almost instantly while 


other motors continue in service 3300-TPA-2177 











a $$ $$_____—__—_ 


Lpecials in PROTECTIVE CONTROLS FOR ELECTRIC MOTORS 
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Bethlehem Steel 


IN FORT SMITH, ARK. — Nearly 12,000 feet of 22-inch 
Bethlehem Tar-Enameled Pipe was used in the new feeder 
main that supplies a fast-growing section of Fort Smith 


Pipe On The Job 


NEAR DECATUR, GA. — Laying well over four miles of 
30-inch coated and wrapped Bethlehem Steel Pipe. The 40-foot 
lengths were joined by mechanical couplings. 


Shown being trucked from our Steelton, Pa., fabricating works, this all-welded H-Beam pipe bridge 


PHILADELPHIA, PA. 
will span a railroad right-of-way in suburban Philadelphia. The pipe is 24 in. ID; the bridge is 83 ft long between field seams. 


The list of municipalities using Bethlehem Tar-Enameled 


Steel Pipe is long — and getting longer all the time. It 
includes New Orleans, Cincinnati, Minneapolis, New York, 
Duluth, Washington, Omaha, Wilkinsburg, Pa., Bay City, 
Mich., Winston-Salem, N. C., and Colorado Springs, ¢ olo 

When you're in the market for a new water or sewage 
line, we suggest that you consider the many advantages 
of Bethlehem Tar-Enameled Steel Pipe. It has the great 
strength. shock-resistance and freedom from leaks that 
only steel pipe can offer. What's more, its smooth, uniform 


coating of coal-tar enamel resists corrosion and incrusta- 


BETHLEHEM 2-Crameed STEEL 


tion, ensures a high rate of flow year after year. Available 
in 40-ft lengths, and in all diameters from 18 in. ID to the 
largest permitted by common carriers 

If you'd like more information, phone or write the 


Bethlehem sales office nearest you 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation Export 


Distributor: Bethlehem Steel Export Corporation 
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The Safest Meters to Buy are 
AMERICAN 


Because: 
they're so easy to maintain 


“American Meters reduce work in the 
meter shop because they are built 
so well and so simply there’s 
hardly any maintenance. 

Thai's why we play safe 


and buy American.” 


BUFFALO METER CO. 


2909 MAIN STREET . BUFFALO 14, N. Y. 
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HELP PREVENT PIPE LINE FAILURES 
IN INDUSTRIAL WASTE DISPOSAL 


When Consulting Engineers Hubbel, Roth & Clark wrote 
“TYLOX Rubber Joints” into the Ford Plant’s waste dis- 

I specifications, in three brief words they assured success 
rage be project in the three most important factors of indus- 
trial sewerage and drainage pipe work. Here's why: 


TYLOX IS CORROSION PROOF — Destructive acid action 
works overtime in industrial sewers, but can’t harm TYLOX 
Joints. They're made of acid and alkali-resistant rubber 
which safely handles corrosive wastes. 


TYLOX IS LEAK PROOF — Multiple sealing surfaces, all 
under compression, keep waste water in, and ground water, 
roots and sediment out of the pipe. No infiltration . . . no 
exfiltration with TYLOX; therefore no costly line failures 
resulting from either. 


TYLOX IS FLEXIBLE — Shock loads . . . heavy overburdens 
... deep fills . . . all acute factors in industrial areas, can’t 
rupture the TYLOX compression seal. 


These TYLOX advantages, plus their cost-saving speed of 
installation and long life (they outlast the pipe itself) are 
why leading engineers are regularly specifying TYLOX for 
big and little pipe jobs the world over. Specify TYLOX 
RUBBER JOINTS to protect your next pipe project from 
the troubles and cost of joint failures. 


Write tedey for complete specification date 
and literature on TYLOX Rubber Pipe Joints 


4 


ap 
~~» 


PROJECT: Ford Motor Company — Treatment 
Plant at Monroe, Michigan 


ENGINEERS: Hubbel, Roth & Clark, Detroit, 
Michigan 
PIPE: Vitrified Clay with integrally cast TYLOX 


Rubber Joints. Manufactured by Universal 
Sewer Pipe Corporation, Cleveland, Obio 


CONTRACTORS: Robert Carter Company, 
Toledo, Ohio 




















TYPE “B” GASKET 
For Bell-and-Spigot Pipe 


This rubber-tight niechanical seal stays tight 
“jor the life of the line.” 


95. 
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BUILDERS PROPELOFLO is an inexpen- totalizer shows water use directly in 
sive main line meter for totalizing water 
consumption. Gives dependable, 
trouble-free service on the job. Meters 
accurately over wide range — six-digit 


BUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, INC, METERS 
QQ ': ) $ 
t $ 


gallons, cubic feet, etc. For complete 
information on this easy-to-install meter, 
write to Builders-Providence, Inc., 350 
Harris Ave., Providence 1, Rhode Island. 


© OMEGA MACHINE CO, 


E 
CON 


SvVILOGRS (8ON FOUNDRY e PROP ORTIONE ERS ine 


ROL 


Smith & Loveless 
UNDERGROUND 
PUMPING STATIONS 

©@ Factory Built 
© Low Cost 
® Easily Installed 


® Easy to Maintain 
© Completely 
_ Automatic 


land , , ; cr Write for your free copy of our Engineer. 
Sumnctl & ad] der /uac ing Dota Manval, containing full details 
on Smith & Loveless Pumping stotions. 


P. O. BOX 8172, KANSAS CITY, MO., Plant, MERRIAM, KANSAS 
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Little Miami Sewage 
Treatment Plant is first 
in Cincinnati's four-step, 
$50 million program to 
revent pollution of the 
Yhio River 


It’s LINK-BELT collectors and mixers 
at Cincinnati’s new sewage treatment plant 


B" AUSE the 900-mile Ohio River is the water supply 
as well as waste outlet for many communities in the 
eight states bordering it, Cincinnati's sewage disposal 
problems had to be resolved with consideration for down- 
stream cities. Havens and Emerson, Cleveland consulting 


engineers, chose Link-Bele mixing-settling equipment 


The outcome: a treatment system designed for almost 
complete removal of settleabl solids 45 per cent 
removal of total suspended solids estimated at 250 parts 
per million 65 per cent B.O.D. reduction of raw sew 
age with 270 parts per million. While present flow is 18 0 hl i eaten miei ial Rint tn Be 
mgd, actual capacity is 29 mgd, expected to be reached culation compartment (foreground) combine to 
abour 1980 provide maximum solids removal in shortest time 

Link-Belt 40 and 48-in. belt conveyors are also 

In both breadth of equipment line and depth of ex sed in processing sludge 
perience, Link-Belt is well qualified to handle your sew- 
age treatment requirements—be they large or small. Our 
sanitary engineers will be glad to work with your en 


gineers, chemists and consultants to provide the finest in i 1 N 4 P kg) 2 4 a : i 
| Yr 


modern water, sewage or industrial liquids treatment 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., ; ARY ENGINEERING EQUIPMENT 
Chicago |! To Serve Industry There Are Link-Belt Plants and Sales " one ' . 
Offices in All Principal Cities. Export Office, New York 7; Canada, 
Scarboro Toronto 14 Australia, Marrickville NSW South 

Africa, Springs. Representatives Throughout che World so 
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“Financial Security 


Is Based On Savings... 


ARTHUR B. HOMER 


President 


Bethlehem Steel Corporation 


“,.. and the purchase of U.S. Savings Bonds through the 


Payroll Savings Plan is one of the easiest ways for any 


individual to save for economic security.” 


If you agree with Mr. Homer that“... the Payroll Sav- 
ing» Plan is one of the easiest ways to save for economic 


security 


If you believe with millions of other Americans that 
there is no safer investment than U.S. Savings Bonds 

Why not take a really personal interest in your em- 
ployees and your Payroll Savings Plan? 

Pick up the phone, now, and ask the man in charge 
of your Payroll Savings Plan three questions: 

¢ How many of your employees are enrolled in 

the Pavroll Savings Plan? 
@ What is the percentage of employee participa- 


tion? 


e When did your company last conduct a person- 


to-person canvass? 


If less than 50% of your employees are enrolled in the 
Plan... if you have not conducted a person-to-person 
canvass in the past two years (or if you do not have the 
Plan), act now! Telephone, wire or write to Savings 
Bonds Division, U.S. Treasury Department, Washing- 
ton, D. C. You will hear promptly from your State 
Director, U.S. Treasury Department who will be glad 
to help you conduct a person-to-person canvass that 
will put an application blank in the hands of every 
employee. That is all you have to do. Your employees 
will do the rest. They want to save for their economic 


security. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


Water & Seu age Works 
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PITTCHLOR 


...Way ahead...all ways! 


Pittchlor, the high-test calcium hypochlorite containing a 
minimum of 70% available chlorine, has proved itself outstand- 
ing in every application around water works and sewage 
plants. It is excellent for chlorinating water supplies, treating 
sewage, and wherever the germicidal or deodorizing effects of 
chlorine are required. 


— % * QUALITY. Manufactured to exacting standards, you can be certain 
Columbia-Southern® Pittchlor is of consistent top quality and good 





__ = | stability. 


ai ae 
vod j “Wy — rT i 
i & % EXPERIENCE. Columbia-Southern has been producing chemicals 


for over half a century. Personnel are carefully selected and trained 


20 Nor skip OR DROP 
% UNIFORMITY. Rigid production control in Columbia-Southern’s 


Pittchlor plant at Barberton, Ohio, assures uniform chemical and 
physical characteristics 


% SERVICE. Distributors have been selected for their alertness, pro 
} 6 gressiveness, and good service. There is one located near you 
¢ J 
» 


resealable can, 100 lb. and 130 |b. steel drums with fully removable 
heads) allows you to select the container best suited to your needs 


PITTCH LOR *% PACKAGING. Pittchlor packaging (3% Ib. non-tesealable can, 5 Ib 
Vis 


j 








COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 


OWE GATEWAY CENTER PITTSEURGH 22 PENNS TLVAWIA 


k A es ManuracruREO ® cc 
"OUTHERN CHEMICA! : 
c ot’ 

"F PiTtspuRGH PLATE 


'T AN . : — 
"SBURGH PENNSYLY . t ¢ 
see m ‘ 





; ne \ DISTRICT OFFICES: Cincinnati + Charlotte 
rar Chicago + Cleveland « Boston « New York 

P St. Lovis * Minneapolis « New Orleans 
i Dallas + Houston « Pittsburgh + Philadelphia 


San Francisco 
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NOW AVAILABLE 


. 


eae 


STYLE 91 SADDLE 
(8° 1D) 


__— HEAVIER CONSTRUCTION 


Bodies designed with heavily reinforced 
sections, ruggedly constructed from 


Grade A malleable iron 


FULL TAPPING RANGE 
Available with Corporation Stop 
Thread or IPS Thread taps to 2 
inches in size. Large boss insures 


full threads 


FLAT STEEL STRAPS 
Accurately shaped, high tensile 
steel straps conform to pipe 
Wide, flat surfaces prevent cut- 


ting or rush ng 


FITS RANGE OF PIPE 


Fits steel, cast iron and asbestos 
cement pipe within size range 


clearly marked on each saddle 


NEW DRESSER SERVICE SADDLE 


..- designed for long, rugged service 


Che new Dresser Style 91 Service Saddle has been 
carefully designed for maximum dependability, 
economy and ease in making service connections. 

The body of the saddle is heavily constructed 
with a Dresser gasket of time-proven Grade 27 
compound mene urely cemented in place. ( ‘old-rolled 
threads give the bolts greater strength and added 


resistance to corrosion, 


Style 91 Saddles are heavily galvanized or pro- 
tected with Dresser’s new plastic dip. This coating 
covers all threads as well as saddle surfaces, has 
dielectric strength, will not “plate out”. Saddles 


are packaged for convenient handling and storage. 


Order a stock of Dresser’s new, economical Stv le 
91 Saddles from your local waterworks supplier 


today, or write us! 


One of the Dresser industries). Warehouses: 1121 Roth 


Houston. | S. Airport Bivd.. S. San Francisco. Sales 


q Dresser Manufacturing Division, 69 Fisher Ave., Bradford, 
Pa 
well St l 
A y ¥ A Offices also in: New York, Philadeiphia, Chicago, Toronto 
x 
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WHICH WILL IT BE... 


“\ 


INSTALLED 
COSTS 


PREMATURE 
REPAIRS 





INSTALLED 
COSTS 


SFeEEE EE) 


id 


LA FLA 
he bs oy 
| 

a 


tt | 
FPrLLre 


a” 
ji 


PREMATURE 
REPAIRS 


a little more NOW—or a lot more LATER? 


Let's take a close look at this so- 
called higher cost of wrought iron 
pipe. 

All too often, INITIAL COSTS 
are used as the only basis of com- 
parison. The fallacy of the initial- 
cost-yardstick has been proved 
time and time again in iasteliations 
where low-first-cost piping has 
been installed and has failed pre- 
maturely. The original installation 
was quickly made by pipe fitters. 
But repairs call for hours of work 
by as many as five craftsmen—pipe 
fitters, masons, carpenters, plas- 
terers, painters. And labor costs 
are only part of the picture. The 
indirect costs of production slow- 
downs and disrupted routine swell 
the total of every premature pipe 
failure. It's easy to see how this 
first failure can wipe out initial 
“savings many times over. 


The only valid comparison of 
piping costs is INSTALLED COSTS 
plus REPAIRS. This yardstick 
places the emphasis where it rightly 
belongs . . . on SERVICE .In 


installation after installation, 
wrought iron pipe has doubled, 
tripled and even quadrupled the 
useful service life previously ob- 
tained from low-first-cost piping. 
All this adds up to one thing... . 
the fact that you pay a little more for 
wrought iron means that you pay 
a LOT LESS FOR MAINTENANCE. 
Wrought iron gives you piping 
economy, because it lasts longer, 
at lower cost per year! 


If you are concerned about pip- 
ing services where corrosion is a 
threat to durability, you'll find it 

rofitable to investigate the longer 
ife of wrought iron pipe. Our En- 
gineering Service Department will 
be happy to send you examples of 
typical wrought iron service rec- 
ords in installations similar to those 
in which you are interested. Write 
or call. 


A. M. Byers Company, Pittsburgh, Pa. 
Established 1864. Boston, New York, Phila- 
delphia, Washington, Atlanta, Chicago, 
St. Louis, Houston, San Francisco. Export 
Department: New York, N.Y. 











Why 
Genuine Wrought Iron Lasts 


This notch-fracture test speci- 
men illustrates the unique 
fibrous structure of wrought 
iron—which is responsible for 
the high corrosion resistance 
of the material. Tiny threads 
of glasslike silicate slag, dis- 
tributed through the body of 
high-purity iron, halt and dis- 
perse corrosive attack, and 
discourage pitting and pene- 
tration. They also anchor the 
initial protective scale, which 
shields the underlying metal. 





. CORROSION COSTS YOU MORE THAN WROUGHT IRON 
WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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“Every individual connected with 


water purification or sewage 
works should subscribe to this 
publication. | have introduced it 
to a host of friends in this field’’ 


Testimonials such as this from 
subscribers to WATER & SEW- 
AGE WORKS really tell the 
story. The man who reads and 
uses the magazine as an aid in 
his work knows how much it 
will benefit other workers in 


the field. 


The great REFERENCE & 
DATA issue alone is worth 
more than the yearly subscrip- 
tion rate. In it you will find 
formulae, charts and illustra- 
tions covering information not 
obtainable in any other one 
source. 


Supply of 1954 REFERENCE & DATA number is limited. 
If you are not a subscriber send your order today! 


WATER & SEWAGE WORKS 
185 N. Wabash Ave. 
Chicago 1, Ill. 


You may enter my order for 1 yr. @ $3.00 
include R&D issue 2 yrs. @ $4.50 
Check enclosed 3 yrs. @ $6.00 


Send bill to 

My title is 

Address 

City Zone 


State 
(Add $1.50 per year for foreign postage) 


ee ee ee ee ee a ee ee ee ee ee ee ee ee ee ee ee ed 


WarTer & SEWAGE WORKS, 


PY a Pul 


° If you are interested in the water field 
only you get all the authoritative data on 
this subject. 


If you are interested in sewage problems 
only you are kept fully informed and given 
much help in this field. 


© If you are interested in both subjects you 
get all the information in this one monthly 
magazine. 


pea MA, 





Solidly Built 


e The R. D. Wood Swivel Joint Hydrant is designed to provide niaximum 
reliability at lowest cost consistent with assured delivery of water at full 
pressure. It is solidly built and of the finest materials. Every point where rust 
and corrosion might interfere with operation is protected by at least one 


bronze surface. 


R. D. Wood Swivel Joint 


The R. D. Wood Hydrant can be 
furnished with breakable flange 
and stem coupling at extra cost 
Both are built to break with a 
heavy blow. This saves the hydrant 
itself and makes repair quick 
and easy 


The R. D. Wood Swivel Joint 
Hydrant: Al! internal parts, in- 


cluding drain valve seat, remov- 
able through barre! « all-bronze 
stuffing box « completely revolving 
head « compression-type valve 
cone shaped to prevent wate: ham 
mer « automatic drain valve e 
bronze main valve seat screws di 
rectly into elbow with straight, not 
tapered threads « mechanical-joint 
pipe connections if specified 


Hydrants 


Public Ledger Building, Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 
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FAMOUS LIGHTHOUSES OF AMERICA 


Minors Levee Licut, one of America’s most famous wave- 
swept lighthouses, guards ships against treacherous reefs 6‘: 
miles southwest of the entrance to Boston Harbor. The first 
tower at Minot’s Ledge, an openwork iron pile structure com- 
pleted in 1850, was toppled into the sea by a great storm in 
1851. The second tower, built of interlecking granite blocks 
and completed in 1860, still stands solidly on the ledge. 


A familiar beacon and safe guide to quality in electrochemicals is the 
name Niagara Alkali Company, long recognized as a leader in this field 
of chemical production. Depend on Niagara for quality and good service in 


Nialk”® Liquid Chlorine, Nialk Caustic Potash, Nialk Carbonate of Potash, 


Nialk Paradichlorobenzene, Nialk Caustic Soda, Nialk TRICHLORethylene, 


Niagathal® (Tetrachloro Phthalic Anhydride). 


NIAGARA ALKALI COMPANY 
60 East 42nd Street, New York 17, N.Y. 
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NTRaveF 
DARLING 3 HYDRANTS 


e Featuring new 
ball-bearing operated 
B-50-B design 


e Types and sizes for 
every requirement 


OU'LL be ahead on many counts 
when you specify modern Darling 
Fire Hydrants. Just for example . 

Your system can include hydrant types 
exactly right for special or unusual serv- 
ice needs — breakable coupling types 
where trafic damage is common, con- 
cealed flush types for airport and pave- 
ment installation, Tee-base types to elim- 
inate lateral connections where practi- 
cable. These and a few of the other types 
are shown here. 

Equally important, Darling's unique 
B-50-B development (now available in 
all except the Tropical type) introduces 
ball-bearing operation combined with "O” 
ring seals. Result: a packless, dry-top 
hydrant. No packing gland maintenance. 
Operating threads and bearings stay lubri- 
cated and water can’t reach them. Oper- 
ation is far easier, far faster... and you 
avoid lots of maintenance time and trouble. 


Send for complete information, Better 
still, ask to have a Darling engineer check 
your needs and tell you just what you 
stand to gain with Darling Hydrants. 


cjease 


<haak> 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Lid., Brantford 7, Ont. 
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THE SUN NEVER SETS 


ON Fieuible “ 


SEWER -CLEANING EQUIPMENT 
Around the World more “Flexibles” are working than all 
others combined. Pictured is a Flexible SeweRodeR cleaning 
sewers the “easy way” in Honolulu, Hawaii, where “we grow 
the longest and healthiest roots in the world,” as one of their 
crew foremen puts it. 
Similar scenes take place in Venezuela, Colombia, Israel, 
India, Philippines, Australia, France, Italy, Sweden, South 
Africa and many other countries, around the clock. 
Yes, in any language it is easy to understand why the com- 
pact, efficient SeweRodeR represents the last word in modern, 
fast sewer-cleaning. It rods up to 3,000 feet per day at a cost 
of less than 3¢ per foot—operates in congested areas without 
tying up traffic—and elevates human dignity by keeping the men 
on the street level and out of the manholes. 


FREE DEMONSTRATION INVITED * 
SALES 
CORPORATION 
3766 DURANGO AVE., LOS ANGELES 34, CALIF. 
(Distributors in Principal Cities) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 








Tough and Strong 
LASTS 


EXTRA LONG 


Multiple 
Stirrer 


6th CENTURY 8B. ¢ 





Water & Sewack Works, 


KONIK metal beats the rigors of a 
tough culvert life—it resists rust and 
fights element corrosion. The Con 
tinental open hearth steel plus cop 
per, nickel and chromium does it. 
These sheets are made especially for 
culvert use because they stand more 
rough abuse. Continental Steel Cor- 
poration, Kokomo, Indiana. 


ASK TO SEE THE KONIK 
CULVERT METAL WARRANTY 


Continental culvert distributors are glad to 
show the KONIK warranty and the cer- 
tihed analysis that assures the longer culvert 
life of KONIK metal 


« p CONTINENTAL 


STEEL CORPORATION 


PUNSE + GAPUED WIRE « POSTS « HANS « ETC 


JANUARY, 


ROBERTS FILTER MFG. CO. 


637 Columbia Ave. 
Darby, Pe 


1055 








Wren several somples ore mixed 
simultaneously under identical condi- 
tions the optimum concentration of 
flocculent may be quickly selected and 
translated to plont quantities 

The mixer takes 1,000 mi. beakers 
Speeds from 15 to 100 rpm. are 


standard 


Write. Cat. Ne. 77-700 


Phipps & Bird, Inc. 


P.O. Bex 2V Richmond 5, Va. 

















LESS HEAD LOSS 
MEANS LOWER PUMPING COSTS 


Free, unobstructed flow through SMS-Rotovalves means a lower head or pressure 
loss, helps you keep pumping costs down. The full line opening shown in the 
drawing above offers no more resistance than a straight piece of pipe of 


the same diameter 


Rotovalve design solves many control problems. The conical plug first 
lifts, then rotates and finally reseats. You get easy operation, precise aperture 
control, controlled closing time, tight and positive closing, easy mechanical 


cleaning, low maintenance, long life 
o £ 


These high-performance characteristics are the result of over 

Hydraulic Gates & Hoists 
urbines Trash Rakes 
Pumps Accessories 


75 years of engineering and research experience in the 
hydraulics field. For detailed information on Rotovalves, contact 
our local representative or write to the S. Morgan Smith 


Company, York, Pennsylvania. 


Rotovalves Free-Discharge 
Ball Valves Valves 
Butterfly Controllable-Pitch 
Valves Ship Propellers 
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COAL CHEMICALS * AGRICULTURAL CHEMICALS * FINE CHEMICALS + 


WATER 


. ++ because it’s protected with P TT CHEM ‘tar Base Coatings 


Tuts water system clarifier tank is getting the 
right start in life. It's being given “life insurance” 
with Pict Chem 103 Tar Base Coating—one of 
the toughest and most durable protective coatings 
ever developed to stop water and sewage plant 
corrosion. 

Pic Chem Tar Base Coatings outlast ordinary 
paints by many times. Yet they cost no more per 
gallon. They are easy and economical to apply 
and form a tight, lasting bond with metal, 
masonry, concrete and stone. 

Here's the story in a outshell: No other material 
does such a complete job of protection at so little cost. 
If you want to stop water sewage corrosion—and 
reduce costs in the bargain—call for a Pitt Chem 


“es sete 


PROTECTIVE 
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corrosion engineer today to survey your specific 
problems. A call, wire or letter will place him 
at your service. 





COATINGS + PLASTICIZERS + ACTIVATED CARBON * COKE + CEMENT * PIG IRON 





If you're an engineer, you want three things 
in a water line: /ong life, adequate strength, 
sustained capacity. 

Many lines now in the ground meet only 


Will your new one or two of these requirements. They 
: : “blow up” because they don’t have the 
pipe line . 





strength to resist earth movement and trafhc 


loads, or they tuberculate or corrode and re- 


meet all 3 


quire costly cleaning. 
Such lines are expensive to maintain and 
often they aren't handling their design ca- 


pacity in areas where demand is skyrocket- 











ing. 
But you don't have to worry about the line 








you lay in 1955... . #f it’s “concrete” 





Jacksonville, Illinois’ new 23-mile line, 
for example, is Price Prestressed Concrete 


Steel-Cylinder Pipe. It meets every one of 





the “Big 3” requirements, Ageless when 


buried underground, this “concrete” line has 





great strength and will maintain its high ca- 
pacity year after year without maintenance. 


Write for our new 24 page booklet, “The 





Story of Concrete Pressure Pipe.” It will tell 


you why “concrete’’ will do your job best. 








\ 


/ 
1830 East Mondment Ave. * Dayton 1, Ohio 


—Z 


Concrete Pressure Pipe for Water Supply, Subaqueous, Pressure Sewer and Culvert Installations 
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THERE IS ONLY ONE 


reference 


Case 


It is the only standard source of reference and data devoted to the Water, 
Sewage, and Industrial Waste Treatment field exclusively. 


It is the only standard source of reference and data containing both editorial and 
buying information. 
It has editorial material written by outstanding men in the field and compiled 


by outstanding editors. 


It has buying information supplied by leading manufacturers of equipment 
services and supplies. 


Panse_ 


FOR THE READER... the reference & 
data edition offers specialized editorial 
content on every phase of his industry. 


® Specialized charts and graphs. 

® Specialized departments with “where to buy” information, Manufacturers’ 
Index listing products, services, materials, etc., and “who makes them.” 
Manufacturers’ catalogs and buying information placed conveniently in the 
sections containing editorial material on related subjects. 


All this in one easy-to-read volume and still included in the regular subscription to Water & 
Sewage Works magazine. 





& data edition 


Case 


FOR THE ADVERTISER . . . the reference & data edition offers the opportunity 


to place his buying material where it will do him the most good: 


The book with the most devoted following in the field among the most influential 


buyers and users of his product or service. 


Over 8,000 inquiries processed in the first two months after publication of the 


1954 reference & data edition. 


Buying information placed in the editorial section with related content written by 


outstanding men in the field. 


The advertiser gets two chances to have his material seen by every reader: FIRST 
when the reader is looking for buying information, and AGAIN when the reader 


is looking for editorial material. 


Make use of the bigger and better 1955 edition which will be published in May. 
Your schedule in Water & Sewage Works magazine will earn you a 
special rate in the reference & data edition. 


Include the “R&D” in your 1955 schedule. 


155 EAST 44TH STREET. NY. 
SCRANTON PUBLISHING CO. @ OFFICES e@ ST 44TH STREET, NEW YORK 17. N. Y 
185 NORTH WABASH AVE.. CHICAGO 1. ILL 





CORROSION 
PROTECTION 


Wd 


PROVED 10,000,000 TIMES 


The toughest, most dependable test of a water 
meter is actual service . . . in millions of applico- 
tions under all conditions. This is the test that 
proves Trident’s two-way protection against cor- 
rosion is the finest you can buy. 

The entire upper half of the Trident meter is 
isolated from corrosion. Gears and bearings . 
and most important . stuffing box spindle and 
packing are sealed in a non-corrosive woter-oil 
emulsion. These vital parts get 100% protection 
in any water. And they're lubricated for life. 

The material in the measuring chamber is also 


important. There is no one material that stands up 


in all waters. Most Trident meters use a carefully 
selected, high quality bronze that has been proven 
in millions of applications to be best for most local 
conditions. In some cases where this bronze is not 
right, Neptune engineers stand ready to test and 
provide special corrosion-resistant alloys. Since a 
slight defect or change in the formula may make 
all the difference, Neptune exercises extremely 
close metallurgical control with modern electric 
furnaces. 

When you buy Trident Meters, you get two-way 
protection against corrosion . . . dependable pro- 
tection proved by millions of applications. 


NEPTUNE METER COMPANY 


50 West 50th Street © New York 20, N. Y r’ 


NEPTUNE METERS, LTD. 














1430 Lakeshore Road @ Toronto 14, Ontario 


Branch Offices in Principal 


American and Canadian Cities 
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Chicago Bridge G tron Co. Photo 


WATER STORAGE—-New Horton cone-roof reservoirs, |00-ft. diameter by 50-ft. high, serve Yuma, Arizona 


Water Supply Progress in 1954 





TH INDUSTRIAL expansion 

a, See a ogre - by DALE L. MAFFITT 

creased water supply, and the water Mr. Maffitt is General Manager of the Water Works, 
orks business ts responding to that Des Moines, lowa. He has twice been a Director of 

demand. We can predict, with con the A.W.W.A., was Fuller Award recipient in 1949, 

NeSrGENe SCCEPERY,. Ge Garnny Ales : became Vice-President of the Association in ‘53, 


for water which these factors will : P 
comes within the faresnsable future and was elected President in 1954. 





It is more difficult, however, to an 





ticipate the ultimate effects of steps 


taken during 1954 to advance the in 
(Jur industry is alert to the to bring industry into atomic power 


lustrial development of atomic power suits 
his 1 development likely to brin dangers, as well as the possibilities development on a proprietary basis 
sia \ ‘ y 


\t the time of this writing not a 
single company has asked the Atomi 
: , ; ry ( $s 1s 
vell as in our source of power for Atomic Power and Water Pollution Ienergy ommission for a license to 
sti ‘ " ) “ct 
other basic change The United States Congress in rt ts Own atomic power proje 
1954, passed a law which au 


' : af e vel . 
ibout a greater cNange in our meth of thi deve opment 


vds ot water®r supply protection as 


pumping, than any 
this country has ever experienced \ugust 
possibilities are great, and the thorized the Atomic Energy Commis 
under certain 


lLlowever, the way is open and it will 
~ he only a matter of time until some 
vater works industry will bhenefit sion to sue lheense . 


long with other fields of endeavor, rigid federal regulations, for private 
power! lhe water works industry is con 


organization is ready to venture into 
this new field 


s this awe-inspiring discovery of industry to construct nuclear 


1 reacetul ' reactors The objective ot this law 1s 


cience is diverted to cerned with the problem of controlling 
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DIESEL POWER-—Four supercharged 825 hp 


the pollution of water by radioactive 
Water 
Committee on National 
\bel Wolman 
working on Instru 


istes, ancl =the 


Worl Assn 
W ater 
has a lask Group 
Methods of Testing Radio 
e Contamination in Water 
be needed 


mdustry builds reactor 


\merican 


Vol y under 


mentatio 
[hese 
method when private 
installations 
roduction, the disposal ot 


Toor power | 


ito wiaste if 


wot properly con 


eriu water 
nition 
ternational Congre 
neering, sponsored 
nygineering Division 
Institute of Chem 
held at the Lm 
gan, June 21-25 
from the 


or pointed out that 


\rgonne 


ctive waste products 


ants give this gen 


responsibility to fu 


ven the 
to hold the 
i\ conceivabl, he 
d 1 be 


not be 


oceans 


radio 


problem ot 
changed by 
uct wastes for in 
but that use 
re of 
products and help 

cost of 


, . 
po uting wastes in 


may 
reduction in 


final dis 
large 


volumes « r or air has merit as 


long a juantities remain 


small T ocedure will noi 


lve the robl } future 


waste 
quantith 

[wo possible n ds of disposing 
of rachoa products were 
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WATER SUPPLY PROGRESS IN 


byrook 


( Orme 


described by scientists from 


haven National Laboratory 


method involves evaporating the waste 


to dryness and fusing it into a solid 
mass, all within disposable containers 
[he second method involves absorp 
tion of fission products ions on clay 
and the fixation of these ions by heat 
ing the clay to high temperature. It 
was reported that current disposal 
methods which involve liquid storage 
n large underground tanks is clearly 
future reactor 


inadequate for any 


ites in populated areas, and is, in 
tact 


posal method even for Atomic Energy 


inadequate as a permanent dis 


Commission sites in vast uninhabited 
localitice ~ 

1954, Harry | lordan, 
Secretary of the A.W.W.A., and 
\bel Wollman, Chairman of the As 
sociation ’s National 
Water Policy, filed a with 
the Water Resources and Power Task 
(sroup Commission). ‘The 


In June, 


committee on 
statement 


( Hoover 
statement recommended that there be 
\ct a definite stipula 
nuclear 


included in the 
that 
reactors be subject to the water pol 


tion industrial users of 


lution control authority of the United 
States Public Health 
national level: and, to the authority 


Service at the 


of the responsible agencies in the vari 
ous states or groups of states, when 
ever water allocation or water pollu 
tion control is an intra-state problem 
The A.W.W.A pre 
pared with approval of the Associa 
tion's Board of Directors. At present 
the Association is future 


statement was 


organizing 
participation in cooperation with the 


Conterence of State Sanitary Engi 


Worthington Corp. Photo 


engines drive four 15-m@gd pumps in City of Miami, Fla., pumping station 


neers, the Federation of Sewage and 
Industrial Wastes Assns., and the 
Water and Sewage Works Manufac 
turers Assn. 

The 1954 Atomic Energy Law re 
lating to water rights and water pol 
lution is not specific The officials of 
the American Water Works Assn 
are continuing their efforts to amend 
the law—to the end that it include a 
simple, definite statement recognizing 
the authority of the United States 
Public Health Service and the vari 
ous state agencies to control water us 
and water pollution derived from nu 
clear reactor wastes 


The Engineers Joint Council 
And National Water Policy 


The Engineers Joint Council is a 
federation of eight major engineering 
organizations of the United States 
One of its objectives is to provide a 
medium for a coordinated expression 
of the views of a majority of the en 
gineering profession upon national 
problems invested with an engineering 
interest 
Council is comprised from represen 


At present Engineers Joint 


tatives from the governing boards of 
the following societies having a com 
bined membership of about 170,000 
engineers: American Society of Civil 
Engineers, American Society of Min 
ing and Metallurgical Engineers, 
American Society of Mechanical En 
gineers, American Institute of Elec 
trical Engineers; American Institute 
of Chemical Engineers, American 
Water Works Association, Society of 
Naval Architects and Marine Engi 
neers, and American Society for En 





WATER SUPPLY PROGRESS IN 1954 


gineering Education 

In 1947, Engineers Joint Council 
established a National Water Policy 
Panel. The Panel was authorized to 
take such action as might be neces 
sary to formulate, and in due time to 
present to Congress, proposals in 
tended to result in the establishment 
of a sound national water policy In 
July, 1951, the printed report which 
developed from this study was issued 
under the title, “Principles of a Sound 
National Water Police v, and copies 
were sent to each member of Con 


gTess 


On June 29, 1954, the Engineers eee vee 
enh ri, , S NEW FILTRATION PLANT—Porous plate underdrains are feature of filters in 40-mgd 


Joint Council submitted a statement Niagara Falls, N. Y., water treatment plant. The old plant is almost equal in capacity. 

to the Subcommittee on Irrigation and 

Reclamation of the Senate Commit 

tee on Interior and Insular Affairs 

regarding the proposed authorization Ce 

of the Colorado River storage Proj ee aT Fre) 

ect and participating projects (5 

1555) —_——— anv sheen pegthht, ahtRe 
The Engineers Joint Council (op 

erating through its National Wate 

Policy Board) does not concern itself 

with the merits of any given water 

resources project as such. Rather, it 


is primarily concerned with the broad 


principles and policies involved 

In July, 1953, by Act of Congress, 
there was set up a bi-partisan Com 
mission on Organization of the Ex 
ecutive Branch of the Government, 
headed by ex-President Hoover, and 
commonly referred to as “The Hoover 
Commission.” The enabling legisla 


tion is understood to imply that the 
A. M. Byers Co Photg 


ee ee ton PLANT UNDER CONSTRUCTION—New water filtration plant being built ter the City 
polic of Warren, Ohio, uses wrought iron pipe in many corrosion-protection applications. 

It was the viewpoint of the Engi 
neers Joint Council that the bill for 
comprehensive development of th 
Upper Colorado River Basin was ex 
ceedingly important because of prin 
‘ iples and poli ies contained in the bill 
which might be influential, if not con 
trolling, in their effect upon future 
projects 

lhe recommendation of the Engi 
neers Joint Council to the Congres 
sional Committee included the follow 
ng statement In view of the fore 
going facts and considerations, 
I-ngineers Joint Council respectfully 
submits that it will be logical and for 
the best interest of the country 1f the 
Congress refrain from authorizing the 
Colorado River Storage Project and 
other large or costly water resources 
projects until after the Hoover Com 
mission has had opportunity to com 
plete its current studies and to submit 
its pertinent recommendations to the American Locomotive Co. Photo 
Congress.” [Ed. note: This bill did MEW SETTLING BASINS—An 883-ft. loop of electric-welded steel pipe, serves six 
not pass settling basins. These are part of 105-m@gd capacity increase planned by Kansas City, Mo. 
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WATER SUPPLY PROGRESS IN 1954 


American Well Works Photo 


MIXING UNITS —Three 24-in. Homomix units, each 10,000-gpm capacity, installed 
ahead of coagulation unit in the Savannah, Ga., water treatment plant. 


Climax Engine G Pump Phot: 


EMERGENCY STANDBY SERVICE—One of two units at Paducah, Ky., water works. This 


124-hp, 6-eyl 


The Engineers Joint Council 
And Nuclear Problems 


On August 2 


Joint Council announced initial steps 


1954, the [Engineers 


toward organizing the group to meet 
nuclear proble 1s 

lhe release to the press was as fol 
iOws 

The pressing problems of nuclear 
engineering and the related sciences 
are to be dealt with authoritatively by 
a group of leading engineers 

Under the general policy of 

Engineers Joint Council to encourage 
the close cooperation of specialists m 
engineering, a strong joint agency will 
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gasoline-operated engine drives an 8-mgd vertical centrifugal pump. 


be set up to organize the 
of all engineering groups and related 
scientists to develop discussions of 
subjects and to 


cooperation 


nuclear 
deal with the publication of worth 
while papers and addresses 

“The total membership of the fed 
erated societies known as Engineers 
Joint about 17,000 The 
membership includes several thousand 
skilled engineers working 
on the critical problems of mining, 
processing and the use of all the ma 


engineering 


Council is 


who are 


terials involved in the production of 
energy by fission 

“Action by this powerful engineer 
ing group is further evidence that nu 


clear energy is well on the way to hav- 
ing important industrial 
usefulness.” 

\ meeting of the Presidents of the 
Societies constituting Engineers Joint 
Council was convened on August 17, 
1954, in New York City, to formulate 
steps in the organization of the joint 


peacet ime 


program on Nuclear Science and En 
gineering. A general scientific and 
nuclear engineering 
1955 is contemplated 


conference in 


Water Works Construction 
Projects and Programs 


One large project nearing complet 
ing is the San Jacinto River water de 
velopment program at Houston, 
Texas 

Chis has included the building ot 
a dam across the river to form a res 
ervoir having storage capacity of 
160,000 acre-feet. The dam is slight] 
more than two miles long, with a max 
imum height of approximately 65 feet 
above the bed of the river. Designed 
by Ambursen Engineering Corp., and 
completed in December, 1953, the 
dam fornis a reservorr, called Lake 
Houston, which will provide a de 
pendable supply of 140 mgd 


Houston Purification Plant 


Structures required for withdraw 
ing water from Lake Houston and 
transporting it to the Houston Puri 
fication plant, estimated to cost $4.4 
million, include an intake tower, an 
intake conduit, a pumping station at 
the lake (all of which have been com 
pleted), and a lined canal from the 
lake pumping station to the pumping 
station near the purification plant 
Ground surface will 
gravity through the 
was expected that the canal would be 
completed late in 1954 

The Houston purification plant is 
designed to supply the maximum 24 
hour requirements of a system whose 
Initiall 


average 


slope permit 


flow canal It 


average demand is 50 mgd 
the plant is equipped for an 
demand of 33 mgd 
operation at 200 per cent of average 
demand, The site has sufficient space 
for plant expansion to 200 mgd. ‘ Ip 
erating in conjunction with the plant 
iS a separate pumping station deliver 
ing 75 mgd of untreated water to ir 
dustries along the Houston ship chat 
nel 

The purification plant was designed 
and its construction supervised by 
Freese, Nichols and Turner, Consult 
ing Engineers, Houston, Texas. The 
total cost was $4.9 million, of whicl 
$385,000 raw 
water pumping plant for industrial 
supply 


It is capable of 


was for a separate 





[his whole project was envisioned 
as early as 1943, but immediate needs 
had to be met with funds authorized ; 
it was not until July, 1950, that an 
election was held which permitted a 
bond issue of $24 million to finance 
the development. The bonds were sold 
and work was started in the latter 
part of 1950 


Portland’s Steel Pipeline 


Portland, Oregon, put into service 
on December 18, 1953, a new conduit 
to take the place of the Conduit No 
1, which had deen in use since 1895 
lhe old conduit consisted of 24 miles 
of asphalt-coated, riveted steel pipe 
varying in diameter from 33 to 42 
inches, with a carrying capacity of 
25 mgd. The new conduit is designed 
to carry 100 mgd, and is made up of 
10 miles of 66-inch steel pipe, having 
a plate thickness of 3¢ to inch, and 
15 miles of 56-inch pipe 5/16 inch 


thick 


Revenue Bonds at Lincoln, Nebr 


Lincoln Nebraska, ts embarking 
on an estimated $8.5 million water 
supply expansion program. These im 
provements are to be financed by 
water revenue bonds. It was neces 
sary to submit to the electors a chartet 
amendment to authorize the issuance 
of water revenue bonds. The amend 
ment restricts the amount of bonds 
authorized to be issued to the esti 


mated cost of the proposed improve 


ment program. A $6 million issue of 
30-year bonds with approximately 
uniform total annual principal and 
interest payments was marketed in 
November, 1953. The average interest 


rate slightly exceeded 2.29 per cent 


Earthquake-Resistant Covered 
Reservoir 


\t Oakland, Calitornia, a 19-mg 
water distribution reservoir with an 
earthquake-resistant, precast-concret 
roof was completed in the fall of 
1954. This is the second such struc 
ture to be built for the East Bay Mu 
nicipal Utilities District. Additional 
units are planned with design modifi 
cations resulting from experience with 
the first two 

lhe columns, girders, beams and 
slabs are joined by welded steel plates, 
angles and bars cast into the mem 
bers, to make the entire 149,009 
square-foot roof a rigid unit. Each 
exterior beam and girder frames into 
1 rubber bumper that provides yield 
ing resistance to earthquake and tem 
perature expansion thrust. Total con 
tract cost of the new installation, 
known as Leland Reservoir, exclud 
ing real estate, was $575,000 


WATER SUPPLY PROGRESS IN 1954 


Dorr-Oliver Phot 
HIGH-RATE TREATMENT—North Miami Beach water treatment plant capacity was 
expanded twice in last three years. This is second of two Hydro-Treator units. 


Walker Process Equipment Phot: 
AERATION EQUIPMENT—Charleroi, Pa., water treatment plant uses Clariflow instal- 
lation with Diffusair impingement aeration equipment for mixing. Flow is 4900 gpm. 


Des Moines’ 4-mgd Standpipe capacity in the northwest area of De 
At Des Moines, Iowa, construction Moimes, Large feeder mains will lx 


of a 4-mg capacity standpipe, to built to all of these project 


gether with two large feeder mains Consulting engirfeers are preparit 


running to the standpipe, was com a report outlining plant and distribu 
pleted in the fall of 1954. This struc tion requirements necessary to meet 
ture, in the northeast section of the demands in the future, up to 1980 
city, is expected to improve pressure Pumpage 1s increasing and it is the 
deficiencies in the distribution system: purpose of city management officials 
and provide storage for high con t) attempt to keep ahead of demand 
sumption periods This will entail continued construc 

Contracts have been awarded for tion of projects in line with the re 
the building of a second standpipe ol ommendations of the engineering reé 
2-mg capacity in the southeast part port, as well as a periodical review 
of the city * and plans are in the mak of anti ipated needs and revision of 
ing for the erection, in the near fu plans as actual conditions may re 
ture, of a third standpipe of 4-mg = quire 
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Omega Machine Co. Photo 


CHEMICAL FEEDING EQUIPMENT—This giant model is one of the new loss-in-weight 
chemical feeders installed in the Houston, Texas, water treatment plant. 


CHLORINE FEEDING EQUIPMENT — Four air-operated 


Wallace G Tiernan Co. Photo 
Master Chlorinators at the 


Haskell, N. |., plant of North jersey Water District. 


Chicago's Giant Filtration Plant 


On May 24, 1954, 


ipreme (Court 


a decision of the 
cleared the 

resuming construction of the 
ilhon District Filtra 
lant (onstruction 
\ugust 
Cook County Cir 


Central 


n 4 hicago 


ul beer suspended since 


1953, when the 


cuit Court granted a permanent in 


unction against constructing this 


selected location in Clu 


Work on the 


nt at the 


arbor contract 


wo 


enclose the 
about 


dam to 
stopped with 
thirty per cent ot! the work 
pleted, for which a bid of $6.6 mil 
lion had been accepted in May, 1952 

The Central District Filtration 
Plant will be the largest in the world, 
greatly exceeding the capacity of the 
existing 320-mgd South District 
plant, Total Chicago pumpage tor 
1953 slightly exceeded one billion gal 
The new plant is lo 


for the cotter 


plant site was 


com 


lons pet day 


cated near the Navy Pier 
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Southern California Developments 


Early in 1952 the Metropolitan 
Water District of Southern Cali- 
fornia started a $52 million expansion 
program, which is scheduled to be 
completed in 1955. The plan called 
for two new pumping units in each 
of the five plants and the addition of 
a second pump delivery line at each 
plant. These units were scheduled for 
installation in 1954 

Expansion of the distribution sys 
tem includes the continued construc 
tion of feeder and the 
struction of a second barrel of the 
San Diego line. When fully completed 
the second barrel will carry Colorado 
miles 
Jacinto Res 


mains con- 


River water a distance of 71 
from the District’s San 
ervoir into the San Vincente Reser 
voir, northeast of San Diego. The 
first and second barrels will be able 
to deliver a combined capacity of 145 
mg of water per day to San Diego 
County 


One of the largest single projects 
in the program is the $3.9 million 


located in Mon 
miles east of 


Garvey Reservoir 
terey Park a few 
Angeles. This reservoir will provide 
storage for 1,500 feet (490 mg) of 
Colorado River water for distribution 
through the District’s middle feeder 
pipeline to the heavily populated and 
industrial areas in central and south- 
ern portions of Los Angeles County 
Work on this reservoir is more than 
75 per cent completed 


Los 


Estimates for work not yet author 
ized, but to he required by about 
1962, total $32 million 


Water Works Construction 


Water works projects in construc 
tion during the first 11 months of 1954 
showed an per cent 
over the same period in 1953 The 
cost of these projects 1m reased, over 
the same period, from $214 million to 
$223 million. Present indications are 
that the industry is looking forward 
to still greater 
time into the future, as plans are being 
made to meet the needs of our grow 


increase ot 4 


expansion for some 


ing population and expanding indus 
trial development 


Highway Construction 
and Main Relocation 


The increasing emphasis on im 
proved building brought 
about growing problems in the relo 
cation of utilities, both from 
cost and engineering considerations 

Thomas M. Riddick, Consulting 
Engineer of New York, presented a 
paper at the New York Section, 


road has 


water 
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Electric Machinery Mfg. Co. Phot 


MOTORS AND PUMPS—At Dallas, Texas, 250-hp squirre! cage 
induction motors have split sleeve bearings. Each centrifugal 


pump delivers 5500 gpm. 


Minneapolis-Honeywell Photo 
DIFFERENTIAL CONVERTERS—Transmit filter flow rate and 
head loss measurements by pneumatic converters. Cunningham 
filtration plant, Corpus Christi, Texas. 


Bethlehem Steel Co. Phx “ 
TRUNK MAIN—In New York City, a new 6-mile line is '/2-in. 
steel pipe, coal-tar enameled inside and out. 


Price ee Phi to 
PRESTRESSED PIPE—This 36-in. diameter concrete steel-cylin- 
der pressure pipe is a new 14,000-ft. water transmission line in 


Chicago, Il! 


\.W.W.A., during April, 1954, in with respect to financing relocation 01 Public Roads Committees of both the 


which he called attention to a num water and sewerage facilities mad Senate and the House, A strong rep 


ber of the engineering problems en necessary by new construction of resentation was made for the relief 


countered in connection with water highways of 
relocations required by con Industry spokesmen pointed out of relocation of installations to con 


utilities from the excessive cost 
vorks 
truction of the New York State that there are only 22 states which = form to plans of highway engineer 

have federal participation in finan At the end of April, 1954, the 
ing such projects. In many cases the resident signed the Federal Aid 

rdet 5 st | Ip al en” 

burcen of ~ ce ta « upon Joe i Highwav Act of 1954 lust before 
ti ayers W eel 1 nenfit trom ' 

axpayer OD BORSIVE FD OX _ the bill cleared the Conference Com 
water or sewerage 


I 


Thruway (published m the June, 
1954. issue of the Association's Jour 
nal ) (other discussions have ap 
peared in the Journal from time to 
mittee the following paragraph 


time in reference to costs incurred by relocation of the 
't is urged by the industry that 


the water utilities because of high line —_ 
nserteqd 

this situation be given immediate at 

: 1] Ihe Secretary of Con 


| 
appropriate (,overnmen;nit 


va relocations 
a Business and Defense Serv tention by 
nerce i hereby directed to make 


con authorities with a view to correcting 
tudy in cooperation with the tate 


Sinclair Weeks, Secretary any “inequities.” 
Highway departments and other pa: 


\dministration conference 


ates Department of Com 
ne . » oc . . ‘ ries in interest relative t¢ the wroblen 
merce, on June 29, 1954, representa Congressional Hearings on Relocation ; : ae 


tives of the water and sewage indus 


posed by necessary relocation and re 


try and utilities suggested the adop During the last session of Congre construction of public utilities sery 


wide, policy extended hearings were held by the ilting trom highway improve 


> 


tion of 1 uniform nation 
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Ford Meter Box Co. Photo 


METER TEST SHOP—Chester, Pa. shop has ten-unit bench for hydraulic testing of small meters (left), special tanks with double-range 
Testerate Indicators and piping arrangement ‘center! for testing of large meters (right) . 


under this <Aet 
ing uch a study 
i review and financial 
ting relationships be 
tate highway departments 
of all types 


tatute 


rtulitue ind 


he various State 


ting relationship to 


i tull 


mace to thre Ire 


und informative 
ident 
| to the ( ongre of the 


not later than Februar 


| \ct 
rT ipproximate! Si bil 
1956 


provide ior an 
during 1955 and 


erated 


rate of highway 


‘ cost ol relo« iting 


pected te mcrense 


Utility Costs to be Determined 


14 t 20, 1954 ta meeting 


the C omnussioner of Publ 


es of the various 
e utility both 
vate, were requested to 

the Federal 
ids in obtaining data a 


uti litre 


entatiy 


mdustry 
ure 


posed on during 


calendar ot Is 


project 
Steering Committee 
representing eac| 
that 
for assembling the 
\ir. Harry B. Shaw, ¢ 


‘ nbetr 

ormed at time to 
required 
heft | Nn 
JANUARY, 


& Sewace Works, 


y Washington Suburban Sani 
tary Commission, represents the water 
determined that a 


data to be fur 


vinect 
utilities, It was 
compilation of the 
nished on questionnaire forms, 


pared by the Bureau of Public Roads, 


pre 


could he st be 


accomplished through 
committee in each 


District of 


the creation of a 
of the 48 
Columbia, as well as Puerto Rico and 
Hawan. At the this writing 
these committees are actively engaged 
sembling this information 


states and the 


time ot 


ml as 


Water Shortages in 1953 
\t the 


ee \dmunistration 
Water and Sewerage Industry 
Utilities held at Washington, D. ¢ 

lune 29, 1954, Mr. Carl G. Paulsen 
Chief Hydraulic Engineer, Water Re 
“survey, 


Business and Defense Serv 


conterence ofl 


sources Division, Geological 


Department of Interior also reported 
on a 1953 study by the (;eological 


surve 


From 


1 
ic wate! 


inalyses of the various pub 


survey it has been 


determuned that over half the 
are occasioned by 


vstem 
present 


wate! shortages 


population growth, or by increased 


easonal uses, accompamied by failure 


to expand public water systems to 


with mereased consump 


ke ‘ )) ] rete { 
tion 
What Causes Water Shortage? 


lr i 


group of 1.000 water svstems 


1955 


which were unable to supply peak 
demands, and were compelled to re 
strict water usage, only 1 per cent of 
the shortage was attributable to in 
cent 


creased industrial uses, 51 


was caused by population growth and 


per 


increased seasonal uses, 34 per cent 
failure, and 14 per cent 


reasons 


by supply 
by a combination of 


Types of shortages were classified 
as those caused by inadequate water 
supply, or demand exceeding supply 
(55 per cent), inadequate treatment 
inadequate 
cent), 


facilities (4 per cent), 
distribution facilities (20 


and a combination of reasons (21 per 


per 


cent) 

According to a 1953 A.W.W.A 
survey, shortages experienced by pub 
lic supply systems serving a popula 
tion of 10,000 or over were at an even 
cent, at the 
midsummer ; 
due to imade 
distribu 


higher rate, or 68 pet 


height of demand in 
these shortages were 
quate water treatment 
tion facilities. Excessive demands for 


in metropolitan areas during 
; 


1953, 


and 


water 


especially dry summers, as in 


also are aggravated by increased de 
mands from surrounding rural areas 
In some instances, water is hauled in 
tank trucks, delivering quantities as 
large as 30,000 gallons daily, at costs 
as high as $6.00 per 1,000 gallons 

the the water 


shortages in 1953 seem to have occur 


(On whole, most of 


red as a result of outgrown facilities 


rather than from failures of water 





Mueller Co. Photo 
INSULATING COUPLING—Corporation 
stop outlet connection for plastic pipe. 


Foxboro Cé Photo 
KNOXVILLE, TENN.—-Pressure-Flow con- 
trol operates high pressure booster pump 
and eliminates storage tank or reservoir. 


upplies 
1954 Drought Experience 


ne cel oT ()ctober 16. 


everal untor 


O54 


tunate 


report there are 


cities, in widely separated areas 


1 the | nited States whose ver \ 


existence 1s being threatened by 


ompiete lack of 


water m the are: 


Brandt, the source 
ror 


arly 


lake iat 
suppl 


at nm ¢ 


(;reensboro N ( venit 


ind an emet 


draw 


(ctober 
yer pipe line was laid to 
from nearby streams. Ihe city 


200. OOO citizen 


vater 


were placed unde 


martial law. The National (suard was 


wdered to check water meters dally 


off supplies to families 


s limit of 15 


to curt 
ne mayor 


on pet day \ SI 


mil 


iuthorized tor 


lly qt help tive 


Denver's Serious Problem 


( olorado 
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Johns-Manville Phot: 
RING-TITE COUPLING—Transite sleeve, 
rubber rings and machined pipe ends. 


— ~ 


j. B. Clow G Sons Phot: 
DEFIANCE, OHIO—Assembly of River- 
Crossing pipe, one of the first installations 
of this new flexible joint. 


both 


have 


and an enormous increas 
industr) 


packs 
in population and in 
resulted in a very serious problem 
In 1949 there were 200,000 acre-teet 
of stored water (one acre-toot equals 
326,000 gal.). This 
to 173.000 acre-feet in 
1954, was 


less than one year’s re 


tor ive dropped 
1953, and in 


(ctober down to Y6.000 
crve 
States (,eolog« al 


McLaughlin 


the 


nited 
Phad 


SCTIOUSTICSS ot 


Recently | 
otheet 

the 
n this 


“survey 

pomte d out 
situation statement (sround 
unde 


the 


water in the Denver basin has 


the serious decline in 
fact, i! 


is a distinct pos 


rone mwost 


United States—in it continue 
long there ibility that 
the whole city will begin to settle.” He 
explained this would be a slow proc 


ess and there was no immediate dat 
ger, The city sits on an upturned cone 
When the below 
earth in the up and 


sinks lhe 


that carry 


basin water recedes 
if the 
lowly 


strata 


drie 


Cote 
two. sandstone 
the undet 


mountains are a”) 


water 


ground trom the 


tight that they replenish slow! if 


ali. Recently an artesian well south 


Calgon, inc., Photo 


WELL CLEANER—Developed to remove 
mineral and organic deposits from wells. 


‘ # 
Wallace G Tiernan Co. Photo 
SCOTTSBURG, IND.—<Activated silica as 
coagulant aid increased filter runs 30 to 
50% and reduced backwash time. 


of Denver 


sufficient flow 


had to go down 2,100 feet 
tot ipa 

Water 
considering three 


up irrigated land 


Denver are 
(1) Buy 


hac! 


authorities ot 
solutions 
turn it into 


prairie and divert the irrigation water 
lunnel water 
this 


( olor ado 


into the cit ystem, (2) 


from the western lope rivers: 


ion of 


into legal diffieul 


attempt at diver 
would 
ith ¢ 


tate (3) 


vVatel run 


tie “ alifornia and other western 


mountain stream 
177.000 


trict! 


bring 


water at a modest rate of 


acre-feet per year into Denver 


tor dome tic Use 
that of Arizona 


( olorado 


\ suit pending is 
Cahtornia overt River 
the State of 
petitioned the United States Supreme 
july 15, 1954, to make the 
upper basin states of Colorado, New 
Mexico, Utah and W yoming partie 
I he take 
after it reconvened late 


water rights Cahtornia 


( ourt on 


to the suit Court was to 

action on this 

in 1954 
(,eorge | 


Haight 


wa appointed 


, ( hicago attor 


Master 


pec ial 
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National Water Main Cleaning Co. Photo 


PIPE TUBERCULATION—Section of 8-in. main laid in Columbus, Ga., in 1917 and 
cleaned in 1954. Cleaning required pulling machine through two 1000-ft. sections, then 


forcing it through again by water pressure. 


last lune to 
take ¢ Chief Jus 
tice Earl Warren has disqualified him 
elf from participating in the contro 


yy the upren (ourt 


idence im the case 


vers 


Mahoning River Problems 


Mahon 
fast that 
stream 


In Ohio, towns along the 
r have grown $0 

ibsorbed all the 
\ proposed 
water in 
dus 


solu 


iround 
ke | rie 
ters Of rivers 
like i 
Mahoning cities, but a treaty 
prohibits it. A United 

at wreement specifi 
Lake rv 
Mahoning 


the 


monty eemed 


trom 


r pumped 
d to it. The 
finally 


returre 


flow into 


in the countr 
’ ituation Vhoentx 
ma, and Midwest City (a suburb 
of Oklahoma Cit have issued build 
hans because they are afraid new 


he without water 
along the Dela 


| le nT ida 


con 


cities 
dom parts of 
ind (seorgia are 
dropping water tables 
f salt 
h supply 


water inland 


Water From the Sea 


conducted by the 
Department of Interior on the 


earch eile 


was reported 
May 8, 1954 


under 


le salting oT ca water 
| Week of 

iuthorized 
approved by Cor 
Works, JANUARY 


WATER & SEWAGE 


1955 


yress in 1952, have objectives which 
are different from similar mulitary 
projects. Defense work is not aimed 
primarily at producing water at low- 
est costs, For the military, portability 
of equipment and ease of operation 
and maimtenance are more important 
Costs must be competitive 
inter 


than cost 


hefore non-military users are 
ested 

\ll six processes that appear to be 
the most promising are in various ex 
perimental and demonstration stages 

1. Vapor compression distallation 
some sizable locations 
Recently the Badger 


Cambridge, 


was used in 

during the war 
Manufacturing Co., 
Mass.., has developed a radically new 
type of compression distallation equip 
ment which involves creating a tur 
hbulence in water at the boiling point, 
without as 


thus steam 


much energy as is normally required 


producing 
has signed a contract 
also of Cambridge, 
membrane 
cur 
minerals through 
plastic membranes. Rohm & 
a Philadelphia chemical firm, while 
not under contract, is sharing research 


2 Interior 
with lonics, In 
to field-test lonics’ electric 


process, which uses an electri 


rent to move the 


Haas, 


results with Interior on similar work 

3, Biorksten Research Laboratories 
of Madison, Wisconsin, is investigat 
ing the use of plastic apparatus for 
solar evaporation 

+. Temperatures neat 700° F. and 
pressures of 3,200 lb. per sq. in would 
desalting in a method 
proposed by Nuclear Development 
Associates of White Plains, N. 

5. The University of California at 
Berkeley is investigating the econom 


he used for 


ics of the thermal difference method 
( The French are reported to be build- 
ing such a plant at Abidjan on the 
coast of French West Africa. ) 

6. Multiple effect evaporation, a 
continuous process for evaporating 
fresh water from salt water, is used 
in such locations as Kuwait, in the 
Middle East. Costs of this 
seem too high for use in the 
states 


proc Css 
LU nited 


Various Water Problems 


presented at the 
\.W.W.A. Conference in Seattle, 
May, 1954, Krick, Presi 
dent of the Resources De 
velopment Corp., 
reported that his organization, dur 
ing the past five years, has completed 
approximately 250,000 hours of 
broad-scale cloud-seeding operations 
in eighteen and six foreign 
countries, An assessment of results 
is contained 195 
reports covering these operations, in 
the files of the American Institute of 
\erological Research 


In a paper 


Irving P. 
Water 


Denver, Colorado, 


States 


in approximately 


Weather Control 


During its initial phases, cloud 
seeding was considered by a large 
segment of the legal profession to be 
a hazardous operation. To avoid un- 
sound practices in the development of 
cloud seeding, both state and federal 
enacted to a 
has 


legislation has been 
limited extent. State 
taken the form of licensing arrange 


and 


regulation 


ments, msurance requirements, 


enabling legislation to permit assess 
ments to cover cost 

The federal government in Decem 
ber, 1953, set up an advisory com 
mittee on weather control which will 
report to the President in 1956. The 
primary purposes ol! the committec 
are to evaluate cloud-seeding opera 
a technical and economi 
regula 


tions from 
standpoint, to recommend any 
tory legislation which may seem de 
sirable, and generally to monitor the 
evolution of 

from a military 


whole weather control 
both 
point of view 

\ task group under the A.W.W.A 
Water Resources Division is working 
on a survey of legislative proposals 
and the various states im 


reference to weather control 


and a civilian 


action im 


Missouri River Program 


rhe 
gust 18, 


States Senate on Au 
1954, approved legislation 
(Senate Bill 2821) authorizing the 
10 states of the Missouri River basin 
for devel 
The states 


United 


to enter into a 


opment of the basin area 


compar 





involved are Colorado, Wyoming, 
Montana, North Dakota, South Da 
kota, Nebraska, Kansas, Missouri, 
lowa, and Minnesota, This bill was 
sponsored by the Missouri River 
States Commuttee, of which Governor 
Sigurd Anderson of South Dakota 
is chairman 

\fter the states, in cooperation 
with the federal government, agree 
on a compact, it must be approved by 
Congress before becoming effective 
{Ed. note: The enabling bill did not 
pass the House, but presumably will 
be presented in the next Congress. | 


Water Fluoridation 


he September, 1954, issue of the 
\.W.W.A, Journal carried the exten 
sive report of the Committee on 
Fluoridation Materials and Methods 
which was presented at the Annual 
Conference of the Association. 

As of December 31, 1953, there 
were more than 840 communities in 
the United States using fluoridated 
water. On August 12, 1954, Osawa 
tamie, Kansas, became the 1000th city 
to fluoridate its water 


Safety Practices 
Four task groups of the A.W.W.A 


Committee on Safety Practices, un 
der the direction of Raymond J] 
Faust, have been active in the prep 
aration of a manual for water 
utilities, The subject matter will cover 
practically all activities, and is being 
developed to make recommendations 


satety 


applicable to small, as well as large, 
utilities. The first draft of the 
distributed to 
first of August 
c xpected that the 


water 
committee 
1954, 


manual 


text was 
personnel the 
and it 
will be ready for distribution early in 


1955 


Social Security Coverage 


security law as 


The federal social 
it applies to Old-Age and Survivors 
Insurance was amended by the 1954 
( ongress 

One change was made which pet 
state or 


local government (with the exception 


mits persons employed by a 


of policemen and firemen) to secure 


social security insurance protection 
under special agreements between the 
State government and the Federal 
Government even if they are already 
1 local retirement system, pro 


the members of 


under 
vided da 
the system vote in favor of social se 


majority or 


curity 

Employees whose jobs are under a 
retirement system, but who themselves 
are not eligible for membership, un 
der the 1954 amendment can be cov 
ered by security without a 


coverage 


social 
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referendum, Amendments to the so 
cial security law in 1950 permitted a 
similar method of coverage—but only 
if the employee group was not cov 
ered by a local plan at the time the 
State made the special agreement with 
the Federal government 

Che 1954 amendment makes it pos 
sible for employees of all municipally 
owned, or other publicly owned, water 
works to secure social security cov- 
erage, regardless of whether or not 
they are covered by a previously 
established local plan. 

Other changes brought about by 
the 1954 amendments include 

1. Increased payments starting Oc- 
tober 1, 1954, to persons already re- 
tired and receiving monthly benefits ; 

2. Increased payments for future 
beneficiaries, as a result of a. count 
ing workers’ earnings up to $4,200 
each year commencing in 1955 (here 
tofore earnings up to $3,000 were 
taxed) ; b. dropping out some of the 
years of lower earnings (or no earn 
ings) in figuring average earnings; 
and c. using a new formula for figur 
ing the worker’s benefit from his aver 
age earnings 

\lso, beginning in 1955, a person 
72 years of age or over may draw full 
social security benefits regardless of 
the amount of other earnings. For 
under 72, earnings up to 
$1200 per year are permitted while 
drawing full social security benefits ; 
certain reductions in benefits 
earnings $1200 in a 


per sons 


with 
where exceed 
year 

lhe new law also makes provision 
for “freezing” the earnings record 
of individuals totally disabled, there 
by protecting insurance rights while 
disabled, but not providing cash dis 
ability payments 


Public Relations 


The American Water Works Asso 
ciation has always emphasized the 
importance of good public relations 
in the field of 
recent years spec ial emphasis has been 
work 


management, and in 
put on this phase ot water 
operation 

The A.W.W.A,. continues to work 
effectively in this field, 
through its several publications: the 
Journal, which carries important tech 
nical material; Willing Water, using 
a more informal presentation of in 
formation; and various reprints of 
pertinent material. During 1954 a 
picture booklet was prepared for dis 
tribution; it presents the story of 
water sup ly in the style of the comi 
book, and has a special appeal for 
school children 

The Public Relations Committee of 


c Spec ially 


11 


the Association has been at work on 
the project of having the United 
States Post Office Department issue 
a stamp commemorating the 75th an 
niversary of the Assoctation 


Harry E. Jordan Award 


At the last national conference of 
the Association in Seattle in May, 
1954, the Water and Sewage Works 
Manufacturers Association voted to 
establish an annual grant of $1,500 
for scholarship aid to students in en 
gineering which, when ap 
plied in active life, would lead to the 
improvement of public water suppl) 
Chis scholarship is to be 
Jordan Edu 


courses 


service 
known as the “Harry E 
cational Award.” 
Plans are being made for a meet 
ing of the International Water Sup 
ply Association to be held in London 
The International meeting 
is one in which a series of special re 
ports are prepared and presented by 
“general reporters” whose material 
is submitted to them by “national re 
in the cooperating countries 


in 1955 


‘ 


porter 3” 


Needs of the Future 


Looking back over the accomplish 
ments of the water works industry 
during the year 1954 it is apparent 
that much progress has been made, A 
great deal remains to be done to meet 
both the immediate and the future re 
quirements for water service. We 
have no doubt that our industry 
continue to put forth a determined 
and effort to the 
challenging needs which lie ahead 


W&SW 


will 


successful meet 





Opinions on Fluoridation 
Still Divided 


In Miami, Fla., Dr . M. Fitz 
president of the Am. Dental 
told this group in convention 


ve rald 
Ass'n 
that water fluoridation is now in oper 
1,020 citie 
population of more than 20 million 
Dr. Fitzgerald referred to water flu 
wridation as a major step in the attempt 
nation’s dental health 


ation in with a combined 


to improve the 
through the control of caries 

\t the same time the people of a 
number of important cities voted 
against fluoridation of the local water 
Amongst these cities were 
Oregon; Meadville, Pa 
(;reensboro, N, ( Mirmineham,. Ala 
Fremont, Neb. ; Peekskill, N. Y.; At 
lantic City, N. | 

Palo Alto, Calif., 
Home, Ark., voted in 


treatment 


supply 


Salem, 


Mountain 
the 


and 
favor of 
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by JOHN H. MURDOCH, JR. 


Mr. Murdoch is Vice-President and Counsel, Amer. 
Water Works Service Co., Philadelphia, Pa. He has 
prepared exclusively for Water & Sewage Works 
this series of articles discussing water works law 
as it coplies to source of supply, water quality, and 
water distribution. 


Second Installment—lIrrigation and Riparian Rights 


T His ection of the notes has to do with the law on 
use of the waters of streams for irrigation as related 


to riparian rights. In more than a majority of our states 


the common law regarding riparian rights as briefly 


stated above is applied strictly to questions concerning 
the right to use stream water for irrigation. In some of 
the western states the common law rules have been 
either modihed or entirely set aside because of historical 
developments or local conditions. Some discussion of 
these western laws will be given but the subject is so 
complex and is so much a distinct branch of the law 
involving state constitutional and statutory law that it 
hould be covered only by an « xpert mn that branch. The 


pre t writer not such an expert 


While there are a few old cases in the various eastern 
tate reports dealing with the relative rights of upper 
and lower riparian owners as affected by irrigation, the 
actual practice of irrigation of riparian lands has not 
been common enough to lead to any great number of 
litigations. Verhaps, also, the cases are relatively rare 
hecause of the wide knowledge and acceptance of the 
basic riparian rights law. In England, from which 
country we brought our common law concepts, irriga 
tion was uncommon because of the humid climate and 
in our eastern and central states the normal rainfall 
during the growing season was high enough to make 
irrigation for most crops uneconom« 


In the very recent past, water works officials have 
become aware of a developing trend toward trrigation 
because in many instances the practice has seriously 
depleted the volume of water reaching water supply in 
takes in streams depended upon for public water supply 
Mr Howard | Critchlow Director of Division of 
Water Policy and Supply of the New Jersey Depart 
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ment of Conservation and Economic Development has 
devoted considerable study to the extent of irrigation in 
his state and in all of the humid states. Mr. Critchlow 
presented a paper on September 9, 1954, before the 
Irrigation and Drainage Division, ASCE on “Water 
Rights in Humid Areas.” In that paper Mr. Critchlow 
set forth some very arresting figures based on informa 
tion or estimates given to him by officials of state 
agencies. For instance, in 1954 in the 31 humid states 
2.417.924 acres are estimated to have been irrigated 
and in the 14 northeastern states 228,950 acres were 
irrigated, an increase of about 77% over the figure for 
1950. These statistics are mentioned to show why water 
works officials should be interested. It is obvious that in 
years when rainfall is deficient there will be more divi 
sion of stream flow for irrigation, at the very time 
stream flow is low because of deficient rainfall and 
when public water supply demands tend to increase 
here appears to be a serious conflict of interest in 
prospect, and informed, constructive thinking is 


essential 


lo show the application of the common law of ripar 
ian rights to irrigation use, five typical cases are given 
These cases are from Connecticut, Illinois, Pennsyl- 
vania, New Jersey and Michigan. Their dates in the 
order above are 1793, 1839, 1848, 1879 and 1896 


Perkins v. Dow, 1 Root's Reports, 535 (Conn.) 
March Term 1793—Windham County 


Facts: Dow owned riparian land a part of which was a 
valuable meadow. Perkins owned riparian land down 
stream and used water from the stream for his water 
powered grist-mill, bis cattle, and for “flowing” his 
land. Dow, upstream, diverted water to irrigate his 
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Author's Review 


\s has been shown, the owner of 
lands bordering on a stream has a 
property right to have the water of 
the stream flow down to his riparian 
lands as it was accustomed to flow, 
undiminished in quantity and unim 


paired in quality. He also has a prop 


right to reasonable use of the water 
the usufruct—not ownership of the 
water itself. These property rights are 
known as riparian rights 


Each owner of riparian lands also 
has what might be called riparian 
duties. Each has the duty of allowing 
the flowing water of the stream to 
flow down to those below undimin 


reasonable use on riparian lands 


He also has the duty to let the 
water of the stream flow in its ac 
customed channel where it leaves his 
land and to flow into the land imme 
diately below. He has the duty of 
allowing the water to leave the land 
of the proprietor upstream unim 
paired in its channel so that the water 


erty right to make a reasonable use of 
the water of the stream on his ripar- 
ian lands, although he does not own 
the water, His ownership is in the 


quality, except as it may be diminished 
in quantity or impaired in quality by 


ished in quantity and unimpaired in is not backed up on the upstream 


lands. Thus each riparian owner has 
both rights and duties 





meadow and by that diversion damaged Perkins 


Decision: Perkins was allowed damages. The court said, 
in part 


he defendant had right to use so much of said 
water, passing through his land, as to answer all neces 
sary purposes, to supply his kitchen, and for watering 
his cattle, etc., also he had right to use it for beneficial 
purposes, such as watering and enriching his land; but 
this right hath restrictions, and must be so exercised as 
not to injure the plaintiff, who lies next below, and who 
hath right to have the surplus flow into his land in the 
natural channel; and which appeared might easily have 
heen done in this case; the defendant, therefore in 
diverting the surplus of the water, not used by him, out 
of its natural course and away from the plaintiff's land 


Upon which the jury 
**' 


was an injury and a nuisance 
found a verdict for the plaintiff, and £15 damages 


In this Connecticut case it may be noted that the 
court held that the upstream owner had the right to use 
the water “to enrich his lands” but that the right had 

restrictions” and “must be so exercised as not to injure 
the plaintiff, who lies next below * * * .” The court 
then wrote about the duty to allow the surplus to flow 
into the natural channel and the failure of the de 
fendant to so do. It is the opinion of the writer that if 
the natural flow was great enough to supply the needs 
of both, then the failure to return the unused surplus 
was the basis for the award. (in the other hand, if there 
was not enough for both, then a taking of water for 
irrigation to an extent which would injure the down 
stream owner by depriving him of at least equal 
umounts of water for irrigation would be an invasion of 
the rights of the lower riparian owner 


The 1839 Illinois case of Evans v. Merriweather, 4 
Ill. 492, was not an irrigation case but one involving 
the use of water for boiler feed in mills. However, the 
court discusses the general principles clearly and points 
out a distinction often made between use for irrigation 
and use for domestic purposes and for watering stock 
lo the Illinois court in this case irrigation “rights” 
should be subordinate to rights to satisfy natural wants 
[he point is important and for that reason the case is 
| 


cited 


Evans v. Merriweather, 4 Ib. 492, Decided about 


1839 


Facts; Evans and Merriweather each operated a steam 
power mill on a small stream which in most years had 
enough flow to supply both mills with water for boiler 
use. In the dry year of 1837 there was not enough 
water for both mills and Evans, upstream, used so much 
that Merriweather could not operate his mill 


Decision: Merriweather was given damages on the basis 
that Evans use was unreasonable 


The Supreme Court in affirming the judgment dis 
cussed the applicable law very clearly. Some of the 
statements follow: ( Emphasis supplied. ) 

“Each riparian proprietor is bound to make such a 
use of running water, as to do as little injury to those 
below him, as is consistent with a valuable benefit to 
himself. The use must be a reasonable one. Now the 
question fairly arises, is that a reasonable use of run 
ning water by the upper proprietor, by which the fluid 
itself is entirely consumed? To answer this question 
satisfactorily, it is proper to consider the wants of man 
in regard to the element of water, These wants are 
either natural or artificial. Natural are such as are abso 
lutely necessary to be supplied, in order to his existence 
\rtificial, such only as by supplying them, his comfort 
and prosperity are increased, To quench thirst, and for 
household purposes, water is absolutely indispensable 
In civilized life, water for cattle is also necessary. These 
wants must be supplied, or both man and beast will 
perish 


“The supply of man’s artificial wants ts not essential 
to his existence; it is not indispensable ; he could live if 
water was not employed in irrigating lands, or in pro 
pelling his machinery, In countries differently situated 
from ours, with a hot and arid climate, water doubtless 
is absolutely indispensable to the cultivation of the soil, 
and in them, water for irrigation would be a natural 
want. Here it might increase the products of the soil 
but it is by no means essential, and cannot therefore be 
considered a natural want of man. So of manufacturers, 
they promote the prosperity and comfort of mankind, 
but cannot be considered absolutely necessary to his 
existence ; nor need the machinery which he employs be 
set in motion by steam 


“From these premises would result this conclusion ; 
that an individual owning a spring on his land, from 
which water flows in a current through his neighbor's 
land, would have the right to use the whole of it, if 
necessary to satisfy his natural wants. He may consume 
all the water for his domestic purposes, including water 
for his stock, If he desires to use it for irrigation or 
manufactures, and there be a lower proprietor to whom 
its use is essential to supply his natural wants, or for 
his stock, he must use the water so as to leave enough 
for such lower proprietor, Where the stream is small, 
and does not supply water more than sufficient to an 
swer the natural wants of the different proprietors 


living on it, none of the proprietors can use the water 


for either irrigation or manufactures, * * 
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In the case of Miller vy Miller, decided by the 
upreme Court of Pennsylvania in 184%, irrigation was 
directly involved. The court reached the conclusion that 
in upper riparian owner has no right to materially re 
duce the flow of the stream through diversion tor irri 
gation, Thi tandard has been questioned in some 
western decisions but it may still be sound law in the 
t. Also in this case both the trial court and the 

upreme Court have some instructive things to say 
about irrigation rights as related to the size of the 
am. Their thoughts in this regard are surely sound 


Miller, 9 Pa Sunbury July lerm 1848 


pstream riparian owner diverted water 

i stream for irrigating his land, A lower riparian 
er brought suit for damages. Judgment was in favor 
of the plaintiff and on appeal to the Supreme Court of 


the judgment was affirmed 


judge in the lower court, Wilson, P. | 


is follows \ man may use the water 
of watering his meadows, provided he 
} 


races, or the ground is so situated, 

wil! return agai ito the natural 

before it reaches the occupant below him, and 

flow of water which the occupant below 

entitled to the use of, is not materially 

re he goes beyond this, even for wate 

he must retain the right to do so trom 

the stream below, or he subjects him 

uit for damage although the damages be 

ether a stream is materially diminished, so as 
ubject the occupier who diminished it to damage 

measure depend on the capacity of the 

the stream is so large as to come under 

mination of a creek or river, a large quantity 

d for irrigating land, without any apprec iable 

minution of the quantity, and no one injured, or have 
iuse of action against the person lessening the quan 

ut when the stream is so small that the quantity 

for irrigation perceptibly and materially dimin 

it, the person affected by it will have cause of 

md the question does not turn on whether th 

low who complains, has sufficient water left 
purposes, or more than he was previ 

the stream, but whether the quantity 

land, which he had a right to use, has 


essened or diminished 


the Supreme Court reads, in part, as 

\s the evidence given on the trial ts 

vith the record, we are unable to ascet 

<tent of the diversion of the water in 

use by the defendant. Nor is this 

to enable us to decide understand 

point presented on the argument, It 

he owner above has a right to use the 

ing through his lands for the purposes of 

but whether he is bound so to use it as not 

to diminish the quantity which before flowed 
wt the land of the occupier below 


rule on this subject is, that any pro 

prietor of lands on the banks ota river ofr other stream 
in equal right to use the water which flows adjacent 

rt but, without the assent of the adjoining 

he cannot divert it or diminish the quantity 

ich would otherwise descend to the pro 

w. The law requires of the party that he 

e stream im a reasonable manner: and one 

conditions of this use ts, that he do not destroy 
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or render useless, or materially lessen or affect the ap 
plication of the water by those situated above or below 
him on the stream. The general doctrine will be found 
thus stated by most of the best writers on this subject, 
in whose treatises are collected the numerous cases 
which might be cited in support of it 


* To the same effect is Arnold v. Foot, 12 Wend 
330. There it was held that the owner of land upon 
which a spring rises has no right to divert it from its 
natural channel, although its waters are not more than 
sufficient for his domestic uses, for his cattle, and for 
the irrigation of his land. The sum of the authorities 
may be thus briefly stated: Though every proprietor 
has a right to the reasonable use of the water running 
through his lands, he cannot, by the mere act of oppo 
sition, diminish the quantity of water which ran through 
his neighbor’s land, to the prejudice of his estate in 
point of value, although enough was still left to the 
neighbor for the purposes for which he had actually 
used the water. Though this is the settled doctrine, some 
difficulty frequently occurs in its application to particu 
lar cases, arising principally from the peculiar uses to 
which water may be applied, and the consequent neces 
sity of managing it in a particular way. * * * The dis 
tinction taken by the court below between a stream so 
large as to be properly designated a creek or river and 
a mere rivulet used for the purposes of irrigation, is 
perfectly well founded, In the one case, of course a 
much larger quantity may be absorbed without per 
ceptible diminution or actual injury, than in the other 
In the use of it, some evaporation and decrease of it, 
and some variation in its weight and velocity, must 
necessarily take place. In such case the maxim ts, d 
minimus non curat lex. But whenever so much of the 
volume of water is obstructed as to be plainly percepti 
ble in its practical uses below—whenever the channels 
which before were filled, exhibit the loss of the accus 
tomed fluid, an injury is committed for which an action 
may be sustained, though it may not have been actually 
used by the lower proprietor. It is scarcely worth while 
to elaborate the subject which, in the aspect it assumes 
in the case in hand, is sufficiently simple It may not, 
however, be useless to illustrate it by the remark, to 
which all must assent, that the owner above cannot take 
ill of the stream, and this drives us necessarily upon 
the rule that he shall not materially diminish it, for, 
from the very nature of the subject, there is none other 
of practical operation 


‘For this reason, we find no error in that part of the 
charge principally complained of. The learned judge 
was right in saying that ‘the question does not turn on 
whether the occupier below, who complains, has suffi 
cient water left for his domestic purposes, or more than 
he was previously using from the stream; but whether 
the quantity flowing on his land, which he had a right to 


use, has been materially lessened or diminished ?’ * * 


The New Jersey case of Farrell v. Richards, 1879, 30 
N. J. Feb. Term, Eq. 511 is again one in which irrigation 
was directly involved. The defendant admitted the diver 
sion and defended on the specific ground of his right to 
divert for irrigation. The court denied this alleged right 
ind in so doing took essentially the same attitude toward 
material reduction” as was taken in the Miller case, 
supra, in Pennsylvania. The language differs slightly but 
the thought is the same 


Facts; Farrell owned a water power mill on Forge 
Stream, Richards owned a large tract of land upstream 
from the mill and diverted water out of Forge Stream to 
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irrigate cranberry bogs. The diversion was so great as to 
seriously interfere with the operation of the Farrell Mill. 
Farrell sought an injunction. Richards claimed that as a 
riparian owner he had the right to the water which was 
taken for irrigation 


Decision: Injunction granted. The court used this lan 
guage: (Page 515) “The defendant has no right to so use 
the water as to diminish its quantity to the prejudice of 
the complainants. While every riparian owner has a right 
to use the water flowing through his land for the propet 
irrigation of his land, his use for that purpose must be 
such as not essentially to interfere with the natural flow 
of the stream, or essentially and to the material injury of 
the proprietors below to diminish the quantity of water 


that goes to them.”’ 


In Mastenbrook v. Alger, 1896, Michigan, 68 N.\W 
213 decided July 28, 1896, there was a conflict of intet 
est between two riparian owners. As there was not 
enough for both “natural wants” and irrigation, irriga 
tion was enjoined. The court here made the same dis 


tinction between domestic and natural wants and 


irrigation as was made by the Illinois court in Evans \ 
Merriweather, supra 


Facts: Action for injunction to restrain defendant from 
taking water from a stream for irrigating his upstream 
riparian lands and thereby depriving the plaintiff of 
vater for his riparian lands downstream for domestic 
use and for his stock. The volume of water furnished 
by the stream was barely sufficient to sustain the stock 
of the defendant, the plaintiff and other riparian owners 
for their natural wants and for domestic use. There was 
not sufficient volume of water so that the defendant 
could use any part for irrigation 


Decision: Injunction granted. Affirmed on appeal. The 
defendant was “allowed to have the use of so much 
water in the stream as shall be necessary for ordinary 
purposes in supplying his natural wants, including the 
use of the water for domesti purposes and for stock 
in connection with his home and farm, and for no other 


* * 


hur pose (-mphasis added. ) 


In the section of the United States which Critchlow 
refers to as humid, the law concerning the right of a 
riparian owner to divert water for irrigation clearly 
follows the common law of riparian rights. Water may 
not be diverted for the irrigation of any land not strictly 
riparian. Use on other lands could not conceivably be 
supported as a riparian right. Next, and again nega 
tively, water may not be diverted for irrigation if 
thereby lower riparian owners are deprived of water 
tor domestic purposes and stock watering. Again a 
negative, water may not be diverted for irrigation if 
thereby lower riparian owners are deprived of the op 
portunity to irrigate their riparian lands to the same 
extent as the upper owner Certainly, as was pointed 
out in Miller vy. Miller, large quantities can be taken 
from large streams without running foul of these nega 

smaller streams it might be too much or 

may not be “materially reduced.” Once 

again it appears to be necessary to judge each case on 
its own facts and reach a conclusion on whether the 
taking for diversion is “reasonable” once the taking is 
understood 1 to violate any one or more of the clear 
€ 1s no easy answer that has so far been 

vered 

Improved pumps, light weight pipe and increased 
values of crops together with current low rainfall create 
a situation of urgency as to irrigation and public water 


15 


supply. To the extent that irrigation as practiced in any 
particular case is a property right as a legal exercise ot 
a riparian right, it can only be stopped by legal process 
by acquisition of the upstream owner's right. Eminent 
domain may be necessary and available if the right ts 
required for public water supply. If the irrigation diver 
sion be illegal because unreasonable as a riparian right, 
injunction is the remedy 


Fragments of Notes on Western Irrigation 


One of the bright dreams of the writer has been that 
sometime there would be the time for a study of the 
water laws west of the 100th meridian. Without such 
study they are even more confusing than the admitted 
confusion of the common law as interpreted by the 
courts and modified by legislation. However, even a 
rather hurried glance at early western cases has turned 
up some interesting background history which water 
works men should consider. The “hurried glance” led 
to a reading of the longest case report in the writer's 
recollection, Lua Haagin, 69 Cal. 255—over two 
hundred pages. [he case ts cited repeatedly in later 
cases and no wonder, It discusses history, legislation 
and practically every pertinent case in England and 


\merica 


Che cases abstracted below are offered as a sampling 
and as an introduction to further study. The writer 
makes no representation that they state the law as of 
today but they constitute valuable background and as 
such are offered 


, 


/ennison Kirk, 9B | S. 453; Error to Supreme 
Court of California, Judgment of lower court affirmed 


his case 1s important for our purposes only because 
of the statement of the history of the water diversion 
laws in California and in the other western states as set 
forth in the opinion of the court on pages 457 and 458, 
as follows dln The discovery of gold in California 
was followed, as is well known, by an immense immi 
yration mto the State : which increased its population 
within three or four years from a few thousand to sey 
eral hundred thousand. The lands in which the previous 
metals were found belonged to the United States and 
were unsurveyed, and not open, by law, to occupation 
and settlement. Litthe was known of them further than 
that they were situated in the Sierra Nevada mountains 
Into these mountains the emigrants in vast numbers 
penetrated, occupying the ravines, gulches, and cafions, 
and probing the earth in all directions for the precious 
metals. Wherever they went, they carried with them 
that love of order and system and of fair dealing which 
are the prominent characteristics of our people. In every 
district which they occupied they framed certain rule 
for their government, by which the extent of ground 
they could severally hold for nuning was designated 
their possessory right to such ground secured and en 
forced, and contests between them either avoided ot 
determined. These rules bore a marked similarity, vary 
ing in the several districts only according to the extent 
and character of the mines; distinct provisions being 
made for different kinds of mining, such as placer min 
ing, quartz mining, and mining in drifts or tunnels 
They all recognized discovery, followed by appropria 
tion, as the foundation of the po sessor’ title and 
development by working as the condition of its reten 
tion. And they were so framed as to secure to all comers 
within practicable limits, absolute equality of right and 
privilege in working the mines. Nothing but such equal 
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ity would have been tolerated by the miners, who were 
emphatically the lawmakers, as respects mining, upon 
the public lands in the State. The first appropriator was 
everywhere held to have, within certain well-defined 
limit better right than others to the claims taken up ; 
and in all controversies, except as against the govern 
ment, he was regarded as the original owner, from 
whom title was to be traced. But the mines could not 
be worked without water. Without water the gold would 
remain forever buried in the earth or rock. lo carry 
vater to ming localities, when they were not on the 
hanks of a stream or lake. became, therefore, an im 
portant | necessary business in carrying on mining 
Hlere, also, the first appropriator of water to he con 
veyed to such localities for mining or other beneficial 
purpose recognized as having, to the extent of 
actual use, the better right The doctrines of the com 
mon law respecting the righits of riparian owners were 


not considered 


applicable, or only in a very limited 
degree, to the condition of miners in the mountains 
lhe waters of rivers and lakes were consequently cat 
ried great distances in ditches and flumes, constructed 
with vast labor and enormous expenditures of money, 
along the sides of mountains and through cafions and 
ravine te upply communities engaged In mining, as 
well as for agriculturists and ordinary consumption 
Numerou regulations were adopted, or assumed to 
exist, from their obvious justness, for the security of 
these ditches and flumes, and the protection of rights to 
water, not only between different appropriators, but 


them and the holders of mining claims. These 


between 
regulation and customs were appealed to in contro 
yversies in the State courts, and received their sanction: 
and propertic to the value ot many mullions rested 
upon them. For eighteen years—from 1848 to 1866 


the regulations and customs of miners, as enforced and 
moulded by the courts and sanctioned by the legislation 


of the State, constituted the law governing property in 
* * , 


nines and in water on the public mineral lands 


\s was developed in Jennison v. Kirk case, supra, 
much of the water law in the west is based on prior 
appropriation. We have seen that some property he 
longed to the one who first appropriated it by reducing 
it to beneficial use, Later some formal proceedings were 
developed to evidence the appropriation but the essen 
tial ingredient was a taking for beneficial use prior to 
the vesting of a better title. Complications were pre 
sented when the timing or the fact of acquisition of the 
paramount title of the United States came into the situ 
ation. In the following case the right to appropriate 
water for irrigation is discussed, In the Jennison y 
Kirk case, mining was considered, Note also in the next 
case that even appropriation must be reasonabk 


Basey v. Gallagher, 87 U. S. 670 Appeal from Su 
preme Court of the territory of Montana. Mr. Justice 
Field made this statement: “The question on the merits 
in this case is whether a right to running waters on the 
public lands of the United States for purposes of irri 
gation can be acquired by prior appropriation, as against 
parties not having the title of the government, Neither 
party has any title from the United States; no question 
as to the rights of riparian owners can therefore arise 
It will be time enough to consider those rights when 
either of the parties has obtained the patent of the gov 
ernment, At present both parties stand upon the same 
footing ; neither can allege that the other is a trespasser 
against the government without at the same time invali 
dating his own claim.” 
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From page 683: "* * It has been held generally 
through the Pacific States and territories that the right 
to water by prior appropriation for any beneficial pur 
pose is entitled to protection. Water is diverted to pro 
pel machinery in flour-mills and saw-mills, and to 
irrigate land tor cultivation, as well as to enable miners 
to work their mining claims; and in all such cases the 
right of the first appropriator, exercised within reason 
able limits, is respected and enforced. We say within 
reasonable limits, for this right to water, like the right 
by prior occupancy to mining ground or agricultural 
land, is not unrestricted. It must be exercised with ref 
erence to the general condition of the country and the 
necessities of the people, and not so as to deprive a 
whole neighborhood or community of its use and vest 
an absolute monopoly in a single individual. * * 
Mention was made above of the case of Lux 7 
Haggin with its long report. The case seems to be au 
thority for the statement that a riparian owner who 
acquired his lands prior to an appropriation of the 
water by an appropriator had common law rights in the 
stream which could not be divested without compensa 


tot 


[he next case, from Nevada, ‘sets forth the full 
impact of the law of appropriation 


lones v Adams, 19 Nevada 78, April Term 1885 


Facts: Jones was the owner of riparian lands on Sierra 
Creek and Adams was the owner of upstream riparian 
lands. Both used water from the creek for irrigation 
lones claimed that Adams had no right to deprive him 
of any water through its use for irrigation, basing his 
claim on the common law regarding riparian rights 
\dams defended on the basis of the law of “appropria 
tion.” The lower court found that Jones “first appro- 
priated and used and * is the owner by rights of 
appropriation and use of seven-tenths of all the water 
customarily flowing in said stream; * * * is entitled to 
use, as the first appropriation pon his land and upon 
each and every purt thereoi, seven-tenths of all the 
water customarily flowing in Sierra Creek; and is en 
titled to divert the same upon his land * * * for the 
irrigation thereof ; and to use so much of the said seven 
tenths of said stream as is necessary for his stock and 
domestic purposes.” The lower court made a similar 
finding to the effect that Adams was the appropriator of 
three-tenths of the flow. Jones appealed because his 
claimed rights under the common law regarding ripar 
ian lands had not been vindicated 


Decision: The Supreme Court of Nevada sustained the 
lower court. It held that even the common law would 
not have deprived the upper riparian owner of the right 
to a reasonable use of the water of the stream for irri 
gation. Later the covrt proceeded to discuss the law of 
appropriation of waters: “In all the Pacific coast states 
and territories * * * the doctrine of the common law, 
declaratory of the rights of riparian propriators respect 
ing the use of running waters, was held to be inappli 
cable, or applicable only to a very limited extent, to the 
wants and necessities of the people, whether engaged in 
mining, agricultural, or other pursuits; and it was de 
cided that prior appropriation gave the better right to 
the use of the running waters to the extent, in quantity 
and quality, necessary for the uses to which the waters 
were applied. This was the universal custom of the 
coast, sanctioned by the laws and decisions of the courts 
in the respective states and territories, and approved 
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and followed by the decisions of the Supreme Court of 


the United States.” 


lhe final case, from South Dakota, develops the his 
tory of irrigation rights still further and is well worth 
study. The court held that under the strict common law 
water for irrigation could not be diverted so as to 
appreciably diminish” the flow as was held in the 
Pennsylvania case of Miller v. Miller and that the 
common law had been modified in California and some 
other states so as to allow for “reasonable” diversion 
for irrigation. The writer has not discovered any mod 
ern Pennsylvania case in point but is inclined to doubt 
whether eastern courts would now go beyond the 
" 


reasonable use” standard. The following case is we 


worth study 


Lone Tree Ditch Co. v. Cyclone Ditch Co., 15 S. D 
519. Opinion, March 1, 1902 


act Both companies held riparian lands in South 
Dakota undet patent Irom the Lnited States under the 
Homestead law. The upstream owner had, the courts 
held, acquired his land prior to the time the predecessor 
of- the plaintiff acquired his. The plaintiff, the lower 
riparian owner, had made an appropriation of water 
and was seeking to restrain the upstream owner trom 
diverting water for irrigation of his land 


Decision: The courts held that as a riparian owner thi 
upstream owner had a right to divert a reasonable 
amount of water for irrigation as when he acquired the 
land the downstream owner had not made an appropria 


tion 


(/ pinion I he Supreme Court of South Dakota re 
viewed the history of the water laws of the state and 
compared them with those in other western states and 
with the common law 


Some interesting sections should be quoted ° 


While owing to climatic conditions in Great Lritain, 
where the common law as to riparian owners had its 
origin, and the Eastern states of this Union, where the 
common law governing those rights has been adopted, 
water for irrigating purposes was not usually required, 
still the common law seems to have recognized the 
right of the riparian owner to use a reasonable amount 
of water for irrigating purposes 


Elhott v. Railroad Co., 10 Cush, 193. 57 Am. Dec. 85 
This subject was fully considered by the learned su 
preme court of California in an exhaustive opinion, in 
the important case of Lux v. Haggin, 69 Cal, 255, 10 
Pac. 674, under proposition 15, on page 394, 69 Cal., 
and page 755, 10 Pac. The court in that case, speaking 
by Mr. Justice McKinstry, reviewed the English and 
American authorities, and arrived at the conclusion that 
at common law the riparian owner had the right to use 
the water flowing over or along his land for irrigating 
the same, and, in view of the fact that irrigation was 
necessary in order for the successful growing of crops 
in that state, the riparian owner had the right to use a 
reasonable amount of water of the stream for irrigating 
his land riparian thereto. In that state, as in this, two 
systems prevail: One for acquiring the use of water, for 
irrigating purposes, by appropriation; and the other 
the common-law right to the use of water, not so 
legally appropriated for irrigating purposes, by the 
riparian owner. The rule as established in that state is 
more clearly stated in Harris v. Harrison, 93 Cal. 676 
29 Pac. 325, in which the court says: “But in some of 


the western and soutliwestern states and terftories 
where the year is divided into one wet and one dry 
season, and irrigation is necessary to successful culti 
vation of the soil, the doctrine of riparian ownership 
has by judicial decision been modified or rather en 
larged, so as to include the reasonable use of natural 
water for irrigating the riparian land, although such 
use may appreciably diminish the flow down to the 


lower riparian proprietor, And this must be taken to he 
the established rule in California, at least, where irri 
ation is thus necessary. Lux wv. Haggin, 69 Cal, 10 Pa 
55. Of course there will be great difficulty in many 


’ 
~ 
/ 


ases to determine what is such reasonable use; and 
what is such reasonable use is a question of fact, and 
depends upon the circumstances appearing in each par 
ticular case.’ The larger the nwaber of riparian pro 
prietors whose rights are involved, the greater will be 
the difficulty of adjustment, In such a case, the length 
of the stream, the volume of water in it, the extent of 
each ownership along the banks, the character of the 
soil owned by each contestant, the area sought to le 
irrigated by each—all these, and many other considera 
tions—must enter into the solution of the problem ; but 
one principle is surely established, namely, that no pro 
prietor can absorb all the water of the stream, so as to 
illow none to flow down to his neighbor.” In what is 
known as the Black Hills region in this state, similar 
conditions exist to those of California. Crops cannot be 
successfully raised in that section without irrigation. To 
hold, therefore, as contended for by the appellant, that 
the waters of a stream not appropriated prior to the 
wcquisition of the right of the riparian owners must 
flow in undiminished quantity through the land of the 
various riparian owners, without the right to use the 
same for irrigating purposes, would in effect deprive 
them of the use of the waters of running streams, and 
cause great detriment to the settlers in that part of the 
country, It seems to us, therefore, that we may ver 
properly construe the section we are considering in 
such a manner as to permit riparian owners to use a 
reasonable quantity of the water flowing over or alony 
their lands for irrigating the same. Of course, no one 
riparian owner would have the right to divert all the 
water of a creek for irrigating his land, to the exclusion 
of all other riparian owners, and, as stated by the Cali 
fornia courts, there is necessarily some difficulty in 
idjusting the rights of the various riparian owners so 
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NOTES ON WATER WORKS LAW 


ve done to all, But as the court settling (Drake v. Earhart [Idaho] 23 Pac. 541) ; in Wyoming 

es upon the question as a question of (Moyer v. Preston |Wyo.|, 44 Pac. 845, 71 Am. St. 

ifter a full consideration of all the cir Rep. 914); in Colorado (Hammond v. Rose, 11 Colo. 
connected with the use of water of the 526, 19 Pac. 466, 7 Am. St Rep. 258); and Mr. 

| the various rights of the different owners, Kinney, in his work on irrigation, states that the same 

le to properly adjust these rights. Under this view doctrine is held in Utah, Arizona, New Mexico and 
tatute, the rights of prior appropriators of the Montana. But we are of the opinion that the doctrine as 
tream are fully protected, and water not so applied to the rights of appropriators and riparian 

d may be properly used for irrigating pur owners by the courts of California, in view of the 
ome of the states in the arid regions of the statute law of this state is the correct doctrine, and 
courts hold that the common law is inappli more consistent with our system of water rights. * * *” 
therefore not in force. Such is the rule in 


duction Worl Stevenson |Nev.] 21 (The second in a series of articles) 


R.A. 60, 19 Am. St. Rep. 364); In Idaho Wa&SW 





, ee Vertical Turbine Pump Assn. 
Krause Director of Water and Sewerage Division, inete thee Clears P 


Business and Defense Services, Commerce Dept. he ten Goll costlesenee ection, the 
Vertical Turbine Pump Assn. elected 
the following officers to serve during 
1955 

President—Warren L. Bremer, 
Vice-President, Layne & Bowler 
Pump Co., Los Angeles, Calif 

Vice-President—W illiam H. Reey 
es, Vice-President, Layne & Bowler, 
Inc., Memphis, Tenn 

Secretary-Treasurer—B. A. Tuck 
er, Sales Manager, Peerless Pump 
Division, Food Machinery and Chem 
ical Corp., Los Angeles, Calif 

The next conference of the As 
sociation will take place in February 
1955, in San Francisco, Calif. Exec 
utive Manager of the Vertical Tur 
bine Pump Assoc. is H. De Voe Rea. 


Some Records in Weather 

Here follows some weather ex 
tremes for the United States, as given 
in “The Old Farmer's Almanac” 
(163rd edition) for 1955 
[TEMPERATURES 

Lowest: 69.7 below zero at Rogers Pass, 

OATH OF OFFICE—Mr. Krause is sworn into office by Administrator Honeywell Mont.. Jan. 29, 1954 
Highest: 134 degrees in Death Valley, 


Calif., July 10, 1930 
pron ! ) i . * ave as ; onsultant ' a 
| tment of Charl \\ with the agency a i consultant on tas Wenaninnee 


(slen Rock, N. ]., as Di matters pertaining to water and sew Highest: 231 mph. at Mt. Washington, 
the Water and Sewerage erage N. H,, April, 1934 
ind Utilities Division of the Mr. Krause, a native of New York PRECIPITATION 
é ind Defense Services Ad City, has had more than 15 years’ ex (Includes snow and rain, in which ten 
tration | S. Department of perience in the water works industry inches of snow is productive of one inch 
erce, was announced last No The new Division Director received of water, Avg. annual for U. 5S. about 
th by BUSA Administrator his early education in the public 
Honevwell schools of Ridgewood, N. |. He ob Driest State: Nevada, average of 838 
suse, New York Dhstrict tained lis mechanical engineering inches for the year 
. : - Driest Spot: Greenland Ranch in Death 
if the Neptune Meter Com training at Pratt Institute in Brook Valley. Calif—averame 1.35 inches 
on loan to BDSA from his lyn, and except for service during Wettest State: Louisiana. average of $5 
rT r a rotation system im World War II with the Corps of inches for the year 
ling business executive Army [ngineers, has been with the Wettest Spot: Wynoochee Oxbow 
yvernment without com Neptune Meter Company continu Wash., with 13 yr. average of 150.1 
inches 
Vas. Rainfall in 24 hrs.: New Smyrna 
Fla., 23.22 in., Oct. 10, 1924 
Vax. Snow in 24 hrs.: Giant Forest 


29 inches. ) 


for periods of six month ously since 1938, Starting as a drafts 
He succeeds Henry \W man in the company’s engineering de 
if Westport, Conn., who is partment, he also served in the cost 


to hi sition as > analysis sect » 1S ¢ “mbe [ 

position a pecial analy ection, He is a member ot Calif. GO inches 
tant for Engineering Sales for the American Water Works Associ Revnest Seacsds Seana: Tamarack 
Dorr Company. Mr. Hitzrot ation, and served as director of its Calif. 884 in.. 1906-07 


} 


» has served with BUSA since last Massachusetts section for two years Laraest Hail Stones: Potter. Neb. 1.5 tb 
1928 


\l irc! will continu his association —_ stones, July 6 
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Technical Digests 


Biological and Chemical Problems 


in a Shallow Reservoir 


D> ANY water supply scheme where the construction 
ot an impounding reservoir is contemp! ted it 1s cle Sil 


able to be able to make some lOorecast a 


the probable 
biological and chemical behaviour of th water during 
storage. This applies particularly in the “outh of Eng 
land where, as is well known, surface waters are esp 
cially prom to give trouble by reason i othe 
biological growtl 

\t the present time a number of impeuuding reser 
voirs are under construction in this country and the 
behaviour of new reservoirs is therefore subject whi 
ha topical interest. Under these circumstance it wa 
felt that it would be of value to give an accuunt of som 
biological and chemical observations made during the 
early life of a large impounding reservoir in Essex. Thi 
reservoir, the Abberton reservoir of the South Esse 
Waterworks Company, has now been in service for some 
13 years. A feature of the reservoir is its shallowness 
iverage depth being only some 17 ft. while, with the 
reservoir full, over 50 per cent of the water in store is in 
the top 10 ft. The total capacity o! the reservoir is 5659 
mg with a nominal retention period of the order of | to 2 
carts 


Biological Experience at Abberton 


Vlankton crops of considerable magnitude are at time 
apt to be present in the stored Abberton water though 
they never give rise to taste or odour troubles and rarely 
or never give serious difficulty in the treatment of the 
vater by double sand filtration. The general picture to 
date has been of a normal spring diatom pul e, some 
times starting as early as January or February and last 
ing until April. During this season filter head-losses do 
ometimes increase sharply and the runs of the beds are 
shortened but very seldom to any unmanageable extent 
Counts of diatoms in autumn have always been mucl 
lower than in spring while in early summer the water 


' 


has almost invariably contained littl plankton 


Growth of Aquatic Weeds 


report as to weed growth in a reservoir 1s nece 
factory since, for obvious reasons, it is 
sess the growth quantitatively, reliance 
iv to laced on visual observation. Filling of the 
voir proceeded during 1940 and 1941 but some two 
ears elapsed | 


} 


became well established. In the summer of 1942 and 


wetore growths or rooted aguatk« weed 


1943 visi growths were very extensive, particular] 
in shallows where the top soil had not been stripped 
In 1944 a change was observed, In the early summer 


. t} at vear Chara bye van to appear and the re were cot 


by G. U. HOUGHTON, Ph.D. 


Mr. Houghton is chemist and bacteriologist, 
South Essex Waterworks Co. Langham, Col- 
chester, England. His paper was presented at the 
1954 annual general meeting of the British Soci- 
ety for Water Treatment and Examination. The 
data presented are of general interest and appli- 
cability. This digest of the paper is printed with 
permission of the Society. 


iderable g , of that organism im the hallow for 
the next years, During 1949-50 wide marginal area 
were ¢ Xposed for many months and the attached Chara 


more of les completely dried out the marked Wiiite 


leposit of chalk on the growths being very apparent 


Source of Plankton Nutrients 


lt appears to the author that there is a strong pre 
umption that plankton growths in the reservoir | ( 


ly been dependent to a munor degree on direct iutyo 


on 
trophic assimilation of inflowing nutrients. If this 1s so 
the corollary would be that in years when growth wa 

abundant it wa lying on fertility imparted by the 
reservoir site itself can, of course, be no doubt 
that when a reservoir site such as Abberton is first sub 
merged the top soil and vevetation provide a rich source 
of morganic nutrients, at least part of which will eventu 
ally be available for algal assimilation 

It may be pointed out that the decay of land vegeta 

tion, whether it imparts fertility by supplying inorgani 
ubstance 

vhich can be utilised by algal heterotrophs, would prob 


ably have a more iwnmediate and pronounced effect on 


nutrients or b providing oluble organi 


productivity than would the leaching of nutrients fron 
top oil. krom the comparativel easil decompo able 
lant, extraction of nutrients into the surrounding water 
would be expected to occur much more readily thar 
vould the diffu mon of nutrient from the clay 
tituting the reservoir floor 
lt land vegetation offers algal nutrient 
larly accessible form this would appl 
force m the ca erect and rooted ; 
veeds here mportant difference tl 
vhereas , land vegetation is non-recut 
ng, the aquatic plants will continue to grow each veat 
ior so long is the bottom sufficiently fertile | he 
rooted aquatics would therefore seem to provide an ice 
mechanism for the circulation of submerged soil 
trients into the supernatant ater 
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BIOLOGICAL AND CHEMICAL 


Fertility of Site Exhausted 


\ plausible interpretation of the biological sequences 
observed at Abberton would therefore proceed along the 
following lines. The Abberton site was mainly pasture 
und the only soil stripped was a small area around the 
periphery during the construction of the marginal works 
\Ithough some water collected over the lower contours 
vas discharged to waste at the end of the constructional 
period, during 1941 much pasture was being submerged 

he first time, The land vegetation thereon would 
oon decomposed and the inference seems inescap 
at this decaying organic matter, together with the 
inherent fertility of the soil, caused the initially high 
production of diatoms in 1941 and 1942 and of Pota 
fon in the summer of the latter year. This low 


liatom productivity in 1943 is expli able as due to an 


exhaustion of nutrients, either as a result of the pre 
ay crop oT diatoms or the extensive aquiath 

w for both reasons 
lhe steady increase in spring diatom crop-size up to 
1946 would then be explainable as a delayed secondary 
efiect due to the slow decay of the early growths of 
ujuatic weed and deposited plankton. It seems of much 
ignificance that during this secondary period growths 


of Cyanophyceae first appeared and reached a maximum 


1 


for the whole 13 years, With the refilling of the reservoir 


BOTTOM FERTILITY 
“Whereas the decay of the land vegetation is 
non-recurring, the aquatic plants will continue 
to grow each year for so long as the bottom is 
sufficiently fertile.” 


of Potamogeton and other aquatic plants 
to a limited extent and it is to be noted that 
ibstantial increase in diatom production oc 
plankton development being roughly com 
that of 1948 before drought conditions 


Long Storage Affects Nutrients 


therefore appears that the general nological sittla 
it Abberton could be summed up as follows 
ere can be little doubt that the initial burst of 
luctivity and aquatic weed growth mainly 
from fertility imparted by the submerged pas 
|: this was followed by a secondary peak of 
on, meluding both Diatomaceae and C yano 
ufter which a marked decline was apparent 
f autumn diatoms were negligible after the 
everal later years the influent nutrients were 
upport more than a limited algal flora but 
» reason to think that in these years the inflow 
was abnormally poor in plant nutrients 
t would appear that the effect of such nutrients 
t bw the long storage 
iy inference, the probability would seem to be 
in years when algw were relatively abundant their 
nutritional needs were being sustained by the decay of 
organic material native to the reservoir site, particularly 
iquatic weeds. Such an hypothesis would explain the 
marked econdary peak ot production which was ob 
served, If this ts so it would mean that after 13 vears 
the algal flora is still to some extent, and possibly to a 
large extent, dependent on the original site fertility 


Water & Sewacke Works, JANUARY, 1955 


PROBLEMS IN A SHALLOW RESERVOIR 























RELATIONSHIP between Cyanophyceae and albuminoid nitrogen 
in reservoir 


Reservoir Site Preparation 


In constructing a new reservoir the question invariably 
arises as to what is necessary in preparing the site prior 
to impounding. Such preparations are mainly aimed at 
minimising biological growth, assuming of course that 
ill possible precautions have been taken to safeguard the 
reservoir from a hygienic point of view 

Easily decomposable vegetation should, as far as pos 
sible, be removed and the possibility of soil-stripping 
should also be explored. It is obvious that in view of the 
very long life of a reservoir every practical step should 
be taken to ensure a “clean” site since the effect of 
nutrient material in a reservoir may apparently be felt 
for many years ahead. Such preparations are of course 
very expensive with a big site and in practice econom« 
considerations will usually limit what can be done 

\s to soil-stripping it has to be remembered that where 
the water is shallow stripping may have the correspond 
ing disadvantage that exposed subsoil, particularly if 
clay, is easily disturbed by wave action and turbid water 
can result, This effect is at times very marked at 
Abberton where soil was stripped round the margin and 
over a small island that exists in the reservoir when 
levels are low. It would appear therefore that stripping 
is best practised where water depth will be greatest and 
wave action least marked 

The value of concrete marginal protection works is a 
somewhat debatable point, particularly as they are so 
costly. They were constructed at Abberton and they do 
give the advantage of a clean peripheral strip while 
minimising disturbance of bottom by wind action. This 
especially applies where the contours would otherwise 
result in very shallow water and where the margins, if 
unstripped, would be ideally suited to the development 
of marsh and aquatic plants. It is indeed clear that each 
site presents its own peculiarities and that its preparation 
and protection have to be decided according] 





BIOLOGICAL AND CHEMICAL 


Carbonate Hardness Reduction 


an earlier account as to Abberton reservoir reter- 
ice was made to the marked loss of carbonate hardness 
which was consequent upon the storage of the water 
his loss is a regular feature at Abberton although the 
reduction in hardness observed varies from year to year 
hus over the three years 1947-49 the computed average 
irbonate hardness of the impounded water, assuming 
15 per cent from the Layer brook, was 225 ppm whereas 
the average figure for the water leaving the reservoir 
is only 124 ppm, a remova! 101 ppm: this may be 
ompared with a computed reroval of only 60 ppm m 
1942-44. The removal of hardness is highly seasonal, 
decrease in hardness setting in at the end of the main 
mpounding period (May) and continuing so as to give 
nmunimum hardness figures in September—October 
In recent years there have been two further reports 
to marked removal of carbonate hardness. Hornby 
has recorded a loss of 78 ppm in Cheddar reservoir and 
Whitehead one of 70 ppm in Shustoke reservoir, It is 
important to note that in all these cases the reservoirs ar 
relatively shallow, the average depths at Abberton and 
Cheddar being 17 ft. and 16 ft. respectively while at 
Shustoke maximum depth is 22 ft. with much water 
under 10 ft. in depth. It may also be pointed out that this 
natural softening of the water is a valuable econom« 
uttribute of the reservoir: particularly is this so if the 
ince rtaking 1s required to soften the water since the 
natural hardness removal will lead to considerable 
savings on softening chemicals as well as some reduction 


n other softening costs 


Mechanism of Natural Softening 


lhe mechanism by which natural softening occurs 1s 

f importance and there can be no doubt that in som 
ircumstances it is partly a biological effect. It is well 

known that in the absence of free carbon dioxide alga 
an utilise carbon dioxide from bicarbonate during 

photosynthesis and, for instance, there is the familiar 
phenomenon of the deposition of calcium carbonate on 
growths of Characeae. Reference may also be made to 
the possibility of calcium carbonate being deposited on 
account of bacterial action in bottom muds (aide Harold 
1937). As to physico-chemical effects there is the well 
established disruption of bicarbonate during aeration 

nd its possible disruption during evaporation 
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VARIATION in carbonate hardness with retention period 


PROBLEMS IN A SHALLOW RESERVOIR 21 


lhe transformation of calcium bicarbonate to calcium 
carbonate which occurs when hard water is exposed to 
iir is, of course, well recognised. The system (bicat 
honate—free carbon dioxide—atmospheric carbon diox 
ide) will always tend towards a dynamic equilibrium for 
a given water and under equilibrium conditions there 
will be for every temperature and partial pressure ot 
gaseous carbon dioxide a fixed alkalinity and pH value 
In 1915 in his paper dealing with the solubility-product 
of calcium and magnesium carbonates, Johnstone used 
Schloesing’s data and those of Engel (which were in 
agreement ) to calculate the solubility-product of calcium 
carbonate and therefrom the equilibrium alkalinity cor 
responding to the carbon dioxide content of normal ait 
the value thus obtained was 63 ppm of CaCQs at 16°C 


SOFTER WATER 
“Natural softening of the water is a valuable 
economic attribute of the reservoir: particularly 
is this so if the undertaking is required to soften 
the water.” 


lt is also of interest to note that the minimum alka 
linity recorded at Abberton was, at 55 ppm in 1950, not 
far removed from Johnstone's value. On this basis there 
fore, any hard water with over about 63 ppm of total 
alkalinity will, when exposed to air, tend to deposit 
chalk, Conversely, if under 63 ppm of alkalinity is 
present the water will, if in contact with calcium 
carbonate and atmospheric air, tend to increase in alka 
linity towards the equilibrium value 


Time and Depth Factors 


It will be apprec ated trom the above considerations 
that loss of carbonate hardness in a body of water such 
as a reservoir will be particularly dependent on two 
factors. Firstly, the natural softening will be facilitated 
by shallowness since this implies large surface area 
relative to volume and therefore maximum chance of 
loss of carbon dioxide across the water surface, In a deep 
reservoir such loss can obviously not proceed in the 
lower strata of water and so long as this lower water 
contains a small excess of free carbon dioxide—as might 
be maintained by bacterial respiration production ot 
normal carbonate can only proceed to a limited extent 
if at all. Secondly, the retention period must be long 
enough to permit the whole gradual process to proceed 
viz. loss of carbon dioxide, desaturation of normal 
carbonate and subsequent deposition of chalk 

It is quite understandable that the three reservoirs 
mentioned above, where natural softening is very 
marked, should all be comparatively shallow ones and 
at any rate in the case of Abberton, offering long reten 
tion. No doubt temperature and other factors also play a 
part and it will be noted that the Abberton hardness 
removal is at a maximum in late summer when the water 
is warmest. It is evident that the whole process of natural 
softening at Abberton and elsewhere can readily bh 
explained on physico-chemical grounds. It may well be 
however, that biological mechanisms are also involved 
and in this connection it would be of interest to hear of 
iny case where comparable losses of hardness occurred 
where hard water was stored for a long period in a deep 
reservoir. Under such conditions loss of carbon dioxide 
iwross the atr-water interface would be minimised, as 


wort Id nen nological dj ruption of Incarhbonate 
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EXHIBIT A 


Tuberculation of a 6-inch main which cost a lot in extra power to force water through 


How Pipe Line Cleaning Saves Money 


this 
abundant 


rik. tuture ot 
country 


many parts ot 


yreat with its 


natural sources of water and power 
for industrial and agricultural expan 
ion, will be paced by the degree to 
which sound, far-sighted planning of 
water supply and its distribution is 
Admittedly, 
in this country’s water sys 
to the 
seven and one half billion 
that 


tremen 


mack big business” in 
vestment 
tems reaches today impressive 
igure ot 
dollar ; 


more than one 


Inve stigation discloses 
half of this 
dous sum lies in transmission and dis 
tribution lines—i.e., pipe lines 

lo meet the increasing demands of 
a growing population, to meet the 
problem of water rates, often inade 
giving 
more thought to preservation of ex 
pipe 


constructing 


quate, engineers today are 


isting lines as well as means of 


new lines at economies 
Prior to 


systems 


consistent with efhcrency 
World War Il, water were 
built at an approximate cost of $60.00 
but by 1954 this cost has 
about $150.00 per capita 


high cost of replacement, 


per capita 
risen to 

With the 
and the public's resistance to increased 
rates, municipalities are searching for 
ways of increasing the longevity of 
existing pipe lines. Here it is essen 
tial to bring to light one of the most 





by GEORGE G. ELLIS 


Mr. Ellis is engineer with the Flexible Pipe Cleaning Co. of Los 
Nietos, California. He presents arguments for cleaning water mains, 
both for improving the quality of water service and as an economy 
measure. In this day of growing per capita water demands, and 
increasing replacement and operating costs, these considerations 


cannot be overemphasized. 





damaging and destructive tactors at 
fecting operational costs of pipe lines 
Generally given far too little recog 
nition, that factor is the natural proc 
ess known as tuberculation 


Tuberculation and Its Effects 


luberculation, a by product of cor 
rosion, involves a buildup of oxides 
and other insoluble salts within pipe 
lines. It is analogous to arterioscle 
rosis in the human blood vessels, re 
lating to a tubercle or outgrowth with 
in pipes. These dangerous deposits 
narrow the free space within the main 
by taking the form of impenetrable 
bumps” firmly attached to the inside 
walls of the pipes 


The effect of such narrowing and 
roughening of the inside pipe diame 
ters is to retard or hamper the flow 
of water. It is therefore necessary to 
greatly increase pressure to secure 
adequate flow, or the flow that a pipe 
line with original smooth interior 
walls would give. This increase of 
pressure can only be obtained by 
spending ever-increasing amounts of 
money for pumping facilities and 
power. Beside the marked increase in 
operating costs, tuberculation lessens 
the useful life of existing water dis 
tribution facilities, thereby 
tating costly and wasteful replace 
ments. 

The most striking example of the 


necessi 
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cost of inefhcient pipe lines, becaus« 
of tuberculation, is in the lessening 
Inade 
systems 


hghting effectiveness 
quacy of water distribution 
is the third largest factor contributing 
Fires 
and 


of fire 


to losses from conflagrations 
this nation 12,000 lives 
$780,000,000 in property year 
companies this 
rating adequate water sys 


cost 
each 
Insurance recognize 
pomt by 
tems as ol 
than the efficiency of fire departments 


What Tuberculation Control Means 


Let us look at some of the positive 
aspects of controlling this common 
tuberculation. For this 
evaluation, the Hazen and Williams 
shown here is extremely 
It enables the user to obtain 


problem of 


diagram 
helpful 
accurate answers to questions raised 
by the four conditions accompanying 
the chart, and without the need for 
making detailed computations. A com 
mon situation in many water depart 
amount of 
This 


factors 


ments is a reduction in 
flow through established lines 
chart enables analysis of the 


affecting water flow 


What the Chart Will Reveal 


possible to determine the “C” 


lue necessary to be maintained for 


size of pipe and any given quan 


of flow (gpm) where the slope 


head, in feet per 1000 ft of main 


s knowr 


even greater importance 


» Retens per Minute 


FLOW OF WATER IN PIPE 


The diagram indicates, tor any size ot 
pipe, head, 


must be to overcome fri 


how much the slope, or 


increased 
re duc 


tional resistance (shown as a 


in “C.” caused by tuberculation 
pipe 


any given rate 


tion 


in the line) in order to maintain 


of flow 


The reduction in “C,” resulting from 


increased frictional resistance in those 
instances where the slope or pressure 
head remains constant, can be used as 


as hec k 
tent to 


item in determining the ex 


which the carrying capacity 


of any given size pipe has been re 


duced 


Where flow (gpm) and pressure head 
(ft) has been determined by measure 
will disclose the 


ment, the diagram 


value of “C,” the coefficient of free 


flow. Comparison of “C” value with 


the coefficient “C-1,” for new pipe will 


indicate the extent of tuberculation 


An Example 


For an example, a transmission line 
24 inches in diameter and 1 mile long 
is designed to carry 4,527 gpm. With 
a “C” value of 130, it found 
necessary to purchase pumps to over 
lift and only 7.44 feet 
Several years 


was 


come the stati 
of frictional resistance 
of service reduced efficiency in the 
line, with “C” dropping to 80. This 
drop, which was due to tuberculation, 
10.93 feet to 

sub 
pump 


increased resistance by 
18.37 feet, and 
stantial increase im 


necessitated a 
power to 
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the 4,527 gpm required, The cost of 
this greater energy needed is $1,100 
per year, which sum is more than it 
would cost to clean the line and re 
store it to substantially original con 
dition 
for some years any increase in power 
cost and keeps the pipeline efficiency 


high 


Cleaning makes unnecessary) 


Solution of the Problem 


luberculation makes replacement 


o! equipment nec essary at frequent 
intervals as well as increasing operat 


ing costs for poorer Many 
thousands of miles of pipe now in 
stalled are requiring replacement, 
after years of bad output, because 
they suffer from clogging by tuber 
culation, These costs and losses could 
be markedly reduced by cleaning of 


service 


pipes 

Cleaning is no panacea, It is merely 
one step, but a most important one, 
in tackling the problem of water 
transmission and distribution. In new 
lines, proper treatment of the water 
will prevent tuberculation. In existing 
lines, wherein miles of pipe have been 
detrimentally affected, water treat 
ineffective. The proper an 
clean existing pipe, 


ment 18 
swer is two-fold 
thus restoring it as nearly as possible 
to its original flow characteristics, and 
water in a manner to 
suppression of 


then treat the 
effect control, or 
tuberculation 
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The Distribution System— Elements 


Eighteenth in a Series 


A TER J -y 


tile: treated 


‘"y 
if 
Lit 


beet procured 


necessary it 


must be transported to the point of 


useé The tem used for placing 


vater at the customer faucet 1 


called the distribution systen | 
ists not only of piping bert se 
elements all of whuicl 


in thi 


other 


lecture 


The Distribution System 


OR 
a. It ha been ud that 


closed conduit, is the 


piping 
mw the rourth 
most mmportant discovery of mankind 
(birst thre lire, the wheel, the 
lever 


b 1 hye 


known but it 


orivin ol pipe net 


appeared in man 
it varying times long befor 
hot Christ 
1) Egyptian 
MOO 


pl we 

the birt 
used copper pipe i 
ibout the same time 


holle mw 


and 


probaly \ the Chinese used 


hamhoo pole 


to pipe gas from wells 
to fires for evaporating salt water to 
obtau lt 

were included i 
2500 eA and 
2000 Bt 


water and 


lile draims 
near-cast palace in 
Minos of Crete in 


with tle 


King 
barilt palace 
‘) | 1500 14 


iti leru alem ind 


King Solomon 
(sreek 
systems 

aqueducts built be 
and 90 A.D. had a 
mgd and used lead 


Many cities 


had extensive water 


/) Roman 
tween 330 HB 
capacity of 432 
wrvice connections 

5) By 450 A.D. there were many 
piping systems but by 750 A.D. all 
Rebirth of piping 
l4th century along with 


had cai ippeared 
ume in the 
the «le 

6) Karly water pipes in England 


velopment of cast iron cannon 
and America were bored logs; the 
first cast iron 
laid in 1774, and the first Iron 
distribution system in America 
Philadelphia in 1802 


pipe in England was 
cast 
was 
laid in 
) | LEMENTS 


a. here are everal 


distribution 


parts to a 
complete system, al 


though not all svstems make use of 


Water & SEWAGE 
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Larchmont, N. Y. In this series he discusses Water 
Works Practices in the form of short course lectures. 
These are designed to assist plant operators, stu- 
dents, and all who wish to review fundamentals in 


this field. 





st putts which ure 
Distributing Reservoirs 


(Conduits or Transmission Mains 


Distributing Mains 


b. \ece 


mel ule 


sorte to distribution 


steiis 


Hooster ations 
Valves 

Hydrants 
Main Lin 


service 


Meters 


connections 


c. Distribution may be by gray 


ity, by pumps with storage, or by 
In the latter case pumps 
with 


reservoirs 


pumps alone 
directly 
out benefit of 


into the mains 
tanks of 
floating on the system 


deliver 


), IMPORTANCE 


a. Without pipe 
sories, our society and economy would 


and its acces 
he impossible 

b. As a transportation 
pipe lines in water works 
greater tonnage of product delivered 
than any other transportation system 

c. Approximately 66 per cent of 
the total value of the average water 
works is in the distribution system 

(1) Approximately 80 per cent of 
the distribution system value is in 
mains and valves 
(2) The weight of cast iron pipe in 
distribution systems will approximate 
275 to 300 tons per 1000 population 


system, 
handle a 


B .. . Distributing Reservoirs 
1. FUNCTION 
a. Primary purposes and advan 
tages of distributing reservoirs are: 
(1) To equalize hourly or daily 
flow 


) To provide and maintain de 
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sired pressure in remote areas 

(3) To provide emergency storag 
lor fire protection purposes 

b. Secondary benefits of 
buting reservoirs 

(1) Equalizes pumping 
which permits selection of pumps of 
highest efficiency 

(2) Permits 
struction by making it possible to re 
duce size of pumps and mains neces 
sary to furnish a district since peak 
rates on the pumps are diminished b 


distri 


heads 


economies of con 


the reservoirs 
(3) Permits 
tion 


econonnes of oper: 


hrough operation at constant 
rates 
By one-shift or two-shift opera 
tion 
By pumping during 
power periods when power rates 
are low. 

(4) Reduces fluctuations in pres 
sure and avoids interruptions in set 
vice during repairs to mains 

c. In gravity systems, 
more distributing reservoirs 
tain desired pressure and 
available supply in case of supply 
main break. 


ott peal 


one or 
main 


serve as 


2. LOCATION AND DESIGN 
a. Distributing reservoirs 
be classified : 
(1) With respect to ground sur 
tace 


may 


Ground storage—at or below 
ground level 
, Elevated 
ground level 
(2) With respect to material of con 
struction 
Steel, reinforced concrete, wood 


storage above 
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_— tS 
- ‘oer 


ai - a 


MODERN design and camouflage of distribution storage standpipe. 


earth 
3) With respect to design in the 
case of elevated storage 
Standpipe . 
l-levated tanks 
b. Location of distributing reser 
yours should bn 
1) At 


consumption, o1 


a pomt neat the center ot 


near areas where im 
provements in pressures are needed 
‘) On 


maintain desired pressure 


1 
enougn to 


ground high 
7) On a site that pive the great 


est advantage s at lowest constructiot 
costs 
c. Design Consideration 
1) Ground 
May be earth 


and fill type, or of reinforced concrete 


storage 
reservoir of cut 


and masonry 


If not 


covered to prevent contamination and 


too large, if should be 

infestation of algae and other biologi 

cal growths 
(;round storage preterably ha 


outlet at 
circulation, 


and ends 
or sides to provide 


the outlet near the 


in imilet opposite 
with 


bottom. Overflow 


and drain pipes are also provided and 


all pipes are valved 


>) Elevated storage 
may ln ol steel, 
timber. In all 


covered 


Standpipes 
reinforced concrete or 
they should lx 
Standpipes are used where prac 
tically all of the water 
the lowest level that is effective 


Cases 


contained is 
ibove 


for storage purposes. They are usual 


| less than 40 ft. high: 
often limited by 


height ts 
eccononik consice ra 


tions. In the newer concrete tanks 


the more economical prestressed con 
struction is being employed 


I-levated tanks may be of 


steel, 


remtorced concrete or timber 
\ arious 
available, the 


to the 


shapes of tank are 
shape bearing some re 
Hleights cle 
Water 


through 


lation capacity 
required 


tanh 


pend ol pressure 


leaves the 
pup 


Speciications tot 


enters and 


a single riset 
standpips 
and elevated steel water tanks may le 
obtained from the Am. Water Work 
\ss'n 

(3) Architectural design in 
idds to thei 


mod 
ern tanks ittractiveness 


3, CAPACITY 


a. Distributing re 
yenerally relatively small 


b. Actual 


eryvolt 


capacity depends on 


Maximum rate of consumptior 
Maximum pumping capacity 
Minimum safe 


yield of source supply 


lire flow requirements 


c. Reserve storage for fire pro 
provided 


sufficient 


tection must be 
if pumping 


to meet the 


emergency) 
capacity is not 

requirements for fire 
Nat'l. Bd. of 
Underwriters (N.B.F.U.) 

(1) The N.B.F.1 
that the rate of fire 
plied to a community 


flow as set by the hire 


recomiie nd 


flow to be sup 


addition to 


Water & 


population by an empirical formula 


revulat Lindy related to 


1020 J? ~« «(1-001 JT) 
Population in Thousand 
N. BEL that 
uch fire must be available for 
10 hours in cities of OOOO and more, 


GUM 


¥ 1 he require 


flow 


from 4 to 9 hours m commun 
ties of 1000 to S000 
7) The N. BF. 


indicated in big. 1, 


and 


requirement Is 
wherein both val 
and total gallons re 


lon per minute 


quired are shown in relation to com 
miinity size 


lhe tire 
ment would be 


flow storage 
the difference between 


require 
the volume revealed by the curve in 
iy. | and the total pumping output 
capacity in the number of hour 
specihed 

d Figure 2 is a curve developed 
by Chas. LB. Burdick, 
study of five communities, It 


the amount of 


based on a 
show 
storage necessary in a 


nla NTUN dlay to reduce the pump 


we to a constant rate throughout the 
24 hours 

lable 1 is 
urdick for calculation of 


pumpage and 


similar to one b 
rate 
storage in citt ot 
that the hast 
somewhat different 


variou 17 except 
value s are 

e. Another approach to sizing o! 
flow and storage capacity 1s shown in 
an earlier lecture on “Design 
Criteria, Part IT.” 


f. he on float on the systen 


ig. 5 in 
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J wees 
5 40 
Fig 


With operating at average 
rates tank for reservoir 
fills or empties depending on whether 

the of consumption is 
or below the pumping rate 


pumps 
the storage 
rate 


or rat 


above 


Cc Conduits and Transmission Mains 


1. ¢ ASSIFICATION 


a. Water from 
source Or pumping station to the dis 
tribution gravity con 


duits or open channels, or in pressure 


is transported 


network, by 
conduits called transmission mains 

b. Gravity conduits may be canals, 
flumes or aqueducts 
c. l’ressure conduits may be of cast 
steel 
cement orf 


iron reinforced concrete, as 


hesto wood stave 


2 Lac ATION 
a. When possible, conduits and 
transm! usually take the 
shortest route to the distribution net 
work 
b. Depressions and peaks should 


AND DESIGN 


sion mans 


be avoided, insofar as possible, in 
order to avoid high pressure at de 
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—s— 


 « & 


Popilatian 
/000 4 


1/500 
2000 
3000 
4000 
5000 


=| Gel per Mon 


— 
=) 


> 


Mr Du volion 


Total NM on |\Gallons 


—_. 2 
S 


6000 tup 


Population +Thousands | 
20 25 


J 
43 


pressions and the need for air relief 
valves at peaks 

c. Transmission mains often 
laid along highways to avoid right of 
way costs, but the location of water 
mains in highways may necessitate 
a later expenditure for re-location 
when highways are widened, re 
graded or moved 

d. Size of transmission mains 
should be based on estimated capacity 
required 25 years hence. Twin lines 
are often used for protection in case 
of failure and to allow for inspection, 
cleaning, repair, etc 


are 


D ... Pipe Lines and Networks 
1. MATERIALS 


a. Pipe lines may be 

(1) Cast iron, which is very dur- 
able (many iron pipe systems 
are more than 100 years old.)——Cast 
iron can be conveniently cast in any 
form, but its tensile strength is low 
and the pipe wall must be thick. Cast 
iron, unless lined with cement or 
bituminous coating, is subject to 


cast 


Taswe | 
Rates of Flow Required in Cities of Various Sizes 
(After Burdick) 


MGD MGD 
at probable 
140 gped max day 

100% 150% 


Populotion 


MGD 
mox rate 
for fire 
protection 


GO 
probable 
hourly peak 
300% 


MG storage 
for hourly 
peak 20% 


of max day 





0.14 0.21 
0.28 0.42 
56 0.84 
a _ 

3.92 
8.40 
14.00 
28.00 


5.88 
10.60 
21.00 
42.00 


0.04 
0.08 
27.88 0.13 
4.32 0.42 
7.20 117 
10.08 2 
12.96 

17.28 


1.44 


2.16 


0.42 
O.R4 
1.68 
420 
11.7¢€ 
21.20 
42.00 
84.00 
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1—Fire-flow requirements tor cities of various populations—National Board of Fire Underwriters. 


tuberculation 
(2) Reinforced 
crete ; used in the larger sizes. 


prestressed con 


(3) Asbestos-cement, which is 
light weight and corrosion resistant. 

(4) Steel, which finds use in sizes 
larger than 36 in 

(5) Wrought-iron, which is used 
in the smaller sizes for special situa 
tions 

(6) Wood stave held by steel or 
wrought iron bands. Used mainly for 
irrigation work industrial supplies, 
and temporary installations 

b. Coatings are used in metal pipes 
to prevent corrosion and of 
carrying capacity 

(1) Most common is a bituminous 
commonly called coal-tar-pitch var 
nish, or bituminous tar. Pipes so 
treated are called tar-dipped. 

(2) Cement or bituminous lining 
may be added, during manufacture, 
to cast iron pipe. Cement linings can 
be added to pipe in place by special 
methods. 

Cc. Joints for pipe depend on type 
of pipe 

(1) Cast iron pipe joints may be 
bell and spigot, flanged, universal, 
mechanical and flexible ball. Mechani- 
cal jointed pipe is becoming more and 
more popular. 

(2) Concrete pipe uses a rubber 
ring in an offset joint forced togeth- 
er, under tension 

(3) Asbestos-cement pipe uses a 
rubber ring on a tapered end with a 
joint covered by a sleeve which holds 
the rubber ring under compression. 

(4) Cast iron pipe joints in bell 
and spigot pipe may be sealed with 


loss 





Peak Hour — 


1 


5 
3 torage — 


Fig. 2—-Storage effects on pumpage peaks 


Expressed in percent of max. 24 hr 


lead or sulfur joint compounds 
poured hot against a packing ring of 
jute, braided paper or rubber 

d. Fittings for all kinds of pipe 
include: Curves or ells (22% deg., 
45 deg., and 90 deg.) ; reducers, tees, 
wyes, crosses, and sleeves 
2. NETWORK SYSTEMS 

a. Components 

(1) Supply Mains (also called 
transmission or trunk mains) carry 
water from source or pump station to 
sections of a city. 

(2) Arterial Mains, or secondary 
feeders, connected to the trunk mains 

(3) Minor Distributors make up 
the grid of pipes between the second 
ary system and supply fire hydrants 
and domestic consumers 

b. Design 

(1) Supply mains are large diam 
eter pipes. If laid in duplicate they 
should be cross connected with each 
other at intervals of a mile or so, 
with mains large, and 
equipped with blowoffs at low points 
and air relief valves at high points. 

Emergency interconnections 

with other potable supplies should be 
provided wherever possible.—If rail- 
roads or other barriers lie across the 
route duplicate supply mains should 
be laid 


almost as 


pumpage on maximum demand days 
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1 
40 
Po 


of Max Day 


(after Burdick) 


} 


(2) Arterial mains must be large 
enough for required fire flow plus 
the requirements for the 
district 


domestic 


Chey should be in duplicate 
but not in the same street. It is better 
to lay two moderately large mains a 
few blocks apart, than to lay one 
single large main 

. They should be spaced about 
every 3000 ft on supply lines and 
should be looped. 

(3) Minor distributors may be 
from 4 to 12 in. in size and should be 
interconnected at intervals of 1200 ft. 
or less. 

(4) In general, minor distributors 
and arterial mains should not be laid 
to dead ends. It is better to tie them 
into grids or loops. Some systems are 
combinations of grids and dead ends. 

Fire hydrants should have no 
less than a six inch supply main 
. Four inch pipes (or even two 
inch non-tuberculating pipes) may be 
used for side streets where domestic 
consumption only is supplied, but 
these sizes are costly per unit capac 
ity compared to larger pipe 

Minor distribution mains 
should be of no less than 8 in. size in 
high value districts and spaced with 
cross mains every 600 ft.—12-in. pipe 
should be used on principal streets 


07 
«! 


N.B.F.U. recommends a mini- 
mum of 8-in. mains but permits 6-in 
grids when the length between the 
cross connections is not over 600 ft 

lable 2 shows the distribution 
of pipe sizes in eight cities as re 
ported by Babbitt and Voland as com 
pared with the entirely new city of 
(population 70,000), 


1952 


Levittown, Pa 
built in three 


1955 


years between 


Tasie 2 


Sizes of Mains in American Cities 
Pipe Size Per cent of total length of pipe 
in (8 & D*) (Levittown, Pa.) 


4 15-16 
49-55 
11-15 
4-¢ 
7-8 
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0G up 4-¢ ’ 
From Babbitt G Doland, “Water Supply Engi 


neering 


stations, which are 


from a supply 


c. boostet 
pumps taking water 
main and discharging it at a higher 
pressure to another point in the same 
pipe line, are used to mecrease pipe 
line pressure in outlying areas when 
loss of head is too great along the 
line 

(1) stations may 
in conjunction with the filling of ele 
vated storage tanks. 

(2) pumps may be 
trolled simply by pressure m the sys 
tem or the elevated tank or they may 
be controlled by a combination of 
pressure and flow (Pressureflo Con 
trol), whereby pumps are actuated 
not only by the need to maintain pres 
sure but also by the need to maintain 


Booster operate 


Sooster con 


flow 


E... Valves 
1. LOcATION 


a. Valves should be located on all 
branches from feeder mains and be 
tween minor distributors and hy 
drants 

b. Three valves are used at crosses 
on systems, two valves at tees; the 
valves are placed on the smaller lines 
at each location cross or tee 

c. Valves should be placed at least 
every 1200 ft on arterial mains and 
minor distributors, and closer in high 
valve districts 


2 [yPEs 


a. Shut off may be accomplished 
by: butterfly valves, cone valves, and 
gate valves 

b. Check valves are 
valves which allow the water to flow 
in one direction only and to prevent 
back flow. 

c. Back-flow preventers (special 


automatic 
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if check valves) are used where 


connections are 


typ 
cro made between a 
industrial supply 
this type are 


health ce 


oomestt and an 


Cro connections of 


yenera frowned on by 


partment 
d \ titucl val ‘ are used on ele 


ited! lorage tanh 1 hee ~ 


are a typ 
shuts off 
when the elevation reaches 
le vel 


vhes the pressure on the pump side 


th Valve which tlow 


‘ i 
i itlb 
and 


predetermined opens 


le than that on the tank side of 


‘ 
r relief valves are a ty] ot 
permit the 


valve which will 


ur (but not water) trom 


a line and will permit 
ir in case of a break 


i wut im thee 


Hydronts 


drants are spaced according 


served 
is governed by popu 
trict 


value, length of fire 


can be served and method 


ining the required hire pres 


show 


lhe N. BE. 


cove red by 


has tables 
fw areas to bn hydrants 
fer different “ze cites 


b. It 


hydrants should be 
from the curb 


yeneral 
from 2 to © ft 
it mvement 
’) Three ft from fixed objects 


+) With the 


18 in above the ground and the high 


lowest outlet at least 


est operating nut not more than 48 in 
ibove 
6. « 


drant 


the ground 

drawn around each hy 
200 to JOO ft 
otherwise hydrants 


ircles 
with a radius 
hould overlap, 
ire too tar apart 


wv LivorR ANTS 


a. Most hydrants consist of a cast 


iron barrel with a bell o1 flange hitting 
at the a branch 
from the of the 
gate or compression type with a long 
nut 

and one or more outlets 
Hydrant 


two-way, 


bottom to connect to 


water main, a valve 


stem terminating in a above the 
barrel 
are classified as one 
three-way, or four 
the number of 
Most common is the hydrant 


outlets and on 


according to 
outlet 
with in hose 
outlet 
c. Specifications for hydrants have 


AWWA 


two 2 


tin pumper 


been 1 sued by 


G Main Line Meters 
] ‘ i 


a Meters for 
transmission mains are usually placed 


measuring flow in 
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it the pump station to determine the 
water actually entering the 


flow of 
system 

b. Main line meters are also placed 
at points where one supply intercon 
nects with another, either for regular 


or emergency service 


Yves or METERS 


a. Main line meters should be se 
lected for high 


head loss in order to minimize power 


accuracy and low 
required for pumping 

b. Two important meters meeting 
requirements are the Dall Flow 
ind Venturi Tul 
c. A complete discussion of 
given in a lecture 
on that topic. An article in WaTER & 
SEWAGE Works in April 1954 offers 
diagrams and tables to aid in the se 


these 
] tbe 
flow 


measurement was 


ection of maim line meters 


H. Services and Service Meters 
1. SERVICES 

a. Small which connect the 
street the 
called service lines or just 

b. Services usually are small pipes 
from 44 to 1'%4-in. in diameter and 
may be of galvanized iron, wrought 


pipes 


mains to house pipes are 


“services 


iron, red brass, copper, lead or plas 
tic. Of late a 
companies 
tubing experimentally for 


number of cities and 


water have been using 
plastic 
service lines, From experience to date 
it appears highly probable that plastic 
pipe or tubing will become a gener 
ally material for 


lines 


accepted service 


the 
mains through a shut off valve called 


c. Services are connected to 


a corporation stop, or cock, In many 
communities the home owner lays and 
owns the service pipe where it crosses 
his property the water utility 
that part under the street. A 
new practice is for the utility to place, 


while 
OWS 
and maintain the from 


own service 


main to house 
oR CUSTOMER METERS 


a. About 65 per cent of all 
services in the | >. are 


2. SERVICE 
cus 
tomer 

metered. Universal metering in a 
community reduces water waste. Me 
tering the utility of 
paid for the water it pumps or dis 
tributes, since the customer pays for 
the 
used of 


assures being 


according to the amount 
For that 
meters have termed the 
register” of the water utility 
b. Service meters may be of three 
types: Nutating or wobbling disk, os 
cillating piston, and turbine. The first 
two operate on the fill and draw (dis 
placement ) principle of flow measure 
ment; the third is a velocity type 


water 
wasted reason 


been ‘cash 


meter 


c. Meters may be placed at the 
curb line, in the customer’s yard or 
in the basement of his house. The 
latter location is better where freez 
ing might occur, but modern outdoor 
meter boxes also offer protection 
from freezing 

d. Meters are usually owned and 
installed by the water utility ; in some 
communities the the 


meter or pays rental service charges 


customer owns 
and must pay for testing and mainte 
nance 

e. For large consumers, where the 
flow varies over a wide range, com 
pound meters are used, with a large 
meter on the main line and a small 
meter on a by-pass line for measur 
ing small flows, with an automatic 
valve to direct low flows through the 
small Also “battery 
involving setting of 2 in 
tandem, with weighted check valves 
to force low flows through one of the 
meters in the “battery,” been 
employed to obtain positive registra 


meter meters,” 


meters m 


have 
tion of the low flows 

f. Fire flow 
lines serving factories for fire sery 
ice. In effect they are a type of com 
pound meter, so arranged to indicate 
any consumption of water at low 
flows, as well as large drafts in case 
of fire 


meters are used on 





\ Correction 


Cone Valves Create Less Head Loss Than 
Gate Valves 


The following correction should be 
made to my lecture in the October issue 

Under Section C, 1 on page 435, of the 
lecture on Head”, the para 
graph should read as follows 

d. Loss of head values increase with 
an increase in velocity of flow 

e. Loss of head values differ for each 
type of valve. In general, the relative loss 
of head (in descending order) for valves 
of the same size at the same velocity of 
flow will be in this order: Globe valve, 
angle valve, swing check valve, butter 
fly valve, gate valve, cone valve 

In short, the globe valve has the high 
head and the valve the 


“Loss ot 


est loss of com 


lowest 
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How to Make a Simple Loss-of-Head Gage 


by H. K. GIDLEY 


Wate! hitration | imt 
stall 


hilters 


TS OLDER 
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articularly in 
often finds 
without 
companying 
simple but dependable loss - of 
gage may be added 

Drill and tap the filter effluent line 
wall and the effluent 
a short lengtl 


plants ome 
gravity operating 


loss-of-head gages. The a 


sketch illustrates how a 


head 


between the filter 
control valve, to insert 


ot s-In. OT g-In. pipe or tubing 
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equipped with a valve. Connect an ap 
propriate length of transparent plas 
tic tubing (plastic garden hose will 
do) to the pip 
tubing vertically upward and over the 
top of the filter wall so that the open 


\ screen 


stub. Run the plastic 


end discharges into the filter 
should be fastened over the open end 

lhe end of the plastic tubing must 
submerged in the 
filter, or tert 


yt be water on top 


of the inate at a pom} 





LOSS-OF-HEAD GAGE using clear plastic tubing 





Mr. Gidley is Director, Division of 
Sanitary Engineering, State Depart 
Health West 


ment of Charleston, 
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where it can become subbnerged, in 
order to prevent unfiltered water ever 
being siphoned into the filtered water 
should discharge 
will issue from the 
filter is 


valve on the los 


I he tubing above 


the filter as wate 


open end when the bac] 


washed, unless the 
of-head page is closed 

(on the filter wall back ot the pla tn 
tubing mount a gage board, graduated 
in feet and tenths of a foot. The 
gage 


new mal 


7eTo 


mark on the must be on a level 
with the level on the 
filter. If the level of the 
filter s appreciably, install a short 
Rape 
hlter wall 


water 
operating 
varie 
board on the inner side of the 
By means of the inner gage 


from the zero 


board, any departure 
level point can be observed, and the 
subtracted from 
gage 

operating, the 


deviation added to or 
the reading on the outer 
When the filter is 
height of water in the plastic tube wi 
level below the level of 
filter and the vertical di 
two levels is a true 


measure of the loss of head When 


clean, a gravity sand filter of standard 


drop to a 
water in the 


tance between the 


construction operating at a rate of two 
vallons per square ft. of sand area per 
minute will show a loss of head of 
1.0 to 2.0 feet \ 
clogged and the loss of 


\ measure of the lo 


a filter Ope rates the 
and beconn 

head increases 
of head will tell not only when to wash 
will aid in eval atin 
filter 


the filter, but 
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November 153- 


e1 from th { 
state have le cheduled 


iT} Nove mibet 


disposal W col 
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F.S. & I. W. A. Convention in Cincinnati 


Federation's 27th Annual Meeting Emphasizes Progress 


in Correcting Sewage 


1d Industrial Waste Pollution of the Ohio River, Hears Reports on Research 


ind Reviews Plant Operators’ Problems 


KOM KI 
Kiver wa emphasized im the pro 


Sewage 


in cleaning up the Ohio 


Federation otf 
Association at 


oft the 


istrial Wastes 


Annual Convention, ‘ ictober 


Cincinnati, Ohio. Registra 
taled more than 1,100 members 
making this 
t meeting of the Federation. In 
e Federation will hold its 28th 
Atlantic City, N. | 


incinnati Convention offered 


guest the second 


ntion at 


tanding variety of technical 
ind im pection trips lor rep 
of municipalities and in 

to learn the latest 
stream pollution 
abatement. The 35 exhibitors of water 


wage works equipment filled all 


resentative 
custrie who carne 


developments in 


and ( 
available display space with the most 
recent materials and equipment de 
field 


wed tor thi 


New Officers 


Che Federation elected the tollow 


officers to serve for the coming 


David B. Lee, Dir. Bur 
State Board of Health, 


Martin, 


Sewer! 


(,corge | 
Metro 
W is 


tent 
; 
Bay 


Bay 


(,reen 


ween 


7 lecditor Dr Ralph E 
ll take over the position 


W. H. Wisely in 


W DeBerard 
Water Ly pt oT! 


hicago Ii} 


Deputy om of 
Pustylae Wo 


tor—F. W 


in, Dist 


VMohlIman 


or ( hu igo 


Technical Sessions 


The pre included eight busy 


techni il ‘ "ons ot 


mwreratiti 
which two were 


id concurrently. The concurrent ses 


ions were an operators’ forum and 


in industrial waste forum Three ex 


were included 


cellent motion pictures 


in the program 


The forum sessions are reviewed 


briefly in this report and our tech 


FS G IWA Officers 


Outgoing President 
L. J 

Incoming President 
David B. Lee 

Vice-President 

W. Martin 


Fontenell) 


George 





Outgoing Exec. Secy. 
W. H. Wisely 
Incoming Exec. Secy. 

Dr. R. E 


Treasurer 
W. W. DeBerard 


Fuhrman 


nical digests” will summarize a num 
ber of the outstanding technical 
papers in this and succeeding issues 
Che motion pictures presented in 
cluded the premiere showing of 
“Clean Waters’, the 1954 edition of 
General Electric’s motion picture, and 
Maintenance Prac 
tice in Mexico City”. A film presented 
by R. G. Tyler, Prof. of San. Eng., 
Univ. of Washington, Seattle, 
titled “Diffusion of Effluents Dis 
charged to Puget Sound”, illustrated 
by model studies the topic of his in 


a film on “Sewer 


vestigation 


Plant Inspections 


(ne afternoon of the meeting was 
devoted to scheduled inspection trips 
to Cineimnati’s new Little Miami Sew 
age [Treatment Plant, and to the Rob 
ert \ laft 
Center of the | 

he local arrangements committee 


many local im 


Sanitary [-ngineering 


Fea 
also offered trips to 
dustrial waste treatment plants in the 
included 
three meat packing plants, one paper 
plant, 
facturing plants, two animal and veg 


metropolitan area These 


board three chemical manu 


etable ol plants, two ceramic plants, 
one foundry, two breweries, and one 
metal treating plant 

Members were also given the op 
portunity of visiting Cincinnati's Mill 
Creek Works twelve 


Sewage where 
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110-ft. digesters are under construc 
tion, the City’s Barrier Dam Pumping 
Station, and Central Incinerator (500 
tons per day capacity). The sewage 
treatment plant of the San. Dist. No 
1 of Northern Kentucky was open for 
inspection of its primary treatment, 
filtration and raw sludge burning fa 
cilities. 

he Kettering Laboratories of the 
University of Cincinnati, where ap 
plied research on public health is con 
ducted, were open for visitors 


Social Events 


The outstanding social events in 
cluded Family Night entertainment to 
start off the meeting, the Federation 
Luncheon, and the Federation 
\wards Dinner. At the Federation 
Luncheon FE. |. Cleary was the 
“pinch-hitter” speaker for the sched 
uled guest speaker who confused his 
dates and was unable to be present. 
Mr. Cleary rose to the occasion very 
capably and presented an illuminating 
discussion of his experiences and ob 
servations on his recent trip to Eu 
rope 

The ladies entertainment 
well planned. It included a 
Show and visit to the 
plant of Procter and Gamble Com 


was also 
Fashion 
lea, a soap 
pany, a trip to the famous Rookwood 
Pottery and the Eden Parks Plant 
Conservatory, and participation in the 





annual dinner and dance closing the 
Federation meeting 


Award Winners 


At the annua! 
awards and honors were presented to 
both in the United States 
and abroad 

Ihe Charles A Medal 
was presented to Clarence C. Ruch 
hoft, retired Chief, Physics and 
Section, Robert A Taft 
U.S.P.H.S., Cin 
cinnati Mr. Ruch 
hoft was unable to attend the presen 
tation, honoring his meritorious serv 
Che award was 


dinner Federation 
members 


Emerson 
Chemistry 


Eng 
Because of illness, 


San Center, 


ice to the profession 
telephoned to his home and his wife 
accepted the award in his behalf 

The Harrison P. Eddy Medal was 
presented to a group from the Uni 
versity of California for their study 
of algae involved in sewage treatment 
by the lagoon method. These were 
H. B. Gotaas, H. F. Ludwig, W ] 
Oswald and Victoria Lynch 

The George B Medal 
was presented to Robert D. Bargman, 
Hyperion Treatment Plant, Los An 
his contribution to 


(sascoigne 


geles, Calif., for 
sewage treatment plant operations 

The William D. Hatheld Award 
was presented to Uhl T, Mann, J. | 
Meers and C. W. Christenson for out 
standing reports on treatment plant 
operations in different population 
classifications 

Honorary Membership was pre 
sented to Dr. A. E. Berry, Dir. of 
Eng., Ontario Health Depart 
William T, 
Middlesex 


San 
and to 
Chemist, 


ment, Canada, 
Lockett, Chief 
County, England 
Che Industrial Wastes Medal was 
awarded posthumously to Norris H 
Sanborn, National 
Canners Association, for his contribu 
the industrial 


formerly of the 
tions to treatment of 
wastes 

The A. S. Bedell Awards 
presented to ten association nominees 
their to the local 


wert 
selected for service 
association 

The Past-President’s 
presented to | Sherman 


\ward was 
Chase in 
recognition of his period of service 

\ silver tray was presented to W 
H. Wisely and Mrs. Wisely by the 
W.&.S.W Manufacturers Associa 
tion, in recognition of his outstanding 
service to the Federation as its Sec 
retary 


Operators’ Forum 


he Operators’ Forum, C. C. Lar 
son presiding, covered two topics: A 
report on salary schedules and classi 
by T. C. Schaetzle (to be 
later in our | 


heations 


printed ‘technical di 


Fr. 8. & L 


"q 
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ey 


VISITORS FROM ABROAD—-From England, T. Waldmeyer, Reed G Co., Ltd., London; 
from Holland, A. Mast and H. H. Verment, Chief Engr., Public Works Dept., The Hague; 
from Switzerland, Dr. Walter Dardell, Consulting Engr., Aarberg. 


oe | 


Comm. Chairmen 


Convention Mgmt. 
T. T. Quigley 
Program 
F. W. Gilcreas 
Rolf Eliassen 








Award Winners 


Emerson Medal 

C. C. Ruchhoft 
Eddy Medal 

H. B. Gotaas 
Hattield Award 

Uhi T. Mann 


1" 


gests”), and a review of the technical 


aspects of biocatalysts in sewage treat 


ment 


The “Biocatalyst” Situation 


\ panel discussion of technical con 
siderations involved in the application 
of biocatalysts was first presented and 
was followed by open discussion from 
the floor. The 
Larson, Chemist, Springfield Sanitary 
District, Che panel 
members were FF. W New 
York State Dept. of Health Labora 
john S. Wiley, Asst. San 
S.P.H.LS., Savannah, 

Sperry, Supt., Sanitary 
District, Aurora, !1l.; D1 
McKinney, Asst. Professor, 
Inst. of lech., Cambridge, 
and Dr. H. Heukelekian, 
Res. Eng., Rutgers Univ., 
Brunswick, N. |] 

Dr. Heukelekian, in opening the 
pointed out that enzymes 
all life—and are es 
sential im the treatment pro 
cess. The present discussion, however, 
relates to artificial [wo 
types of experiments may be made to 


forum leader was C, C 


Springfield, Il 
Gilcreas, 


tories 
engr., | 


Walter A 


(sa 


Ross Ff 
Mass 
Mass 
Prof. of 
New 


discussion, 
are the basis of 


sewage 


enzyines 























their usefulne ss, the 


mental and the theoretical approach 


evaluate experi 
experimental work, he noted, has 
shown negative value in the 
application of artificial enzymes. In 


always 


plant use, the evidence has been con 
sidered to indicate certain benefits but 
conditions have largely been lacking 
in adequate control. In addition, the 
artificial enzymes should not 
pected to per form the functions of 


be ex 


living cells 

Mr perry, mn several studies, has 
found nothing to confirm the claims 
made for the use of artificial enzymes 
bottle \urora 
Veoria laboratories, indicated the re 
sults of 


experiments at and 
sludge digestion to be the 


same between control and enzyme 
treated sludges 

At Decatur, D1 
1.000 Ib 


reported there was no effect on clog 


Hattield 


sample on plant scale He 


used a 


ging of aeration plates, no improve 


ment im aeration and no 
improvement in sludge digestion 
Mr. Wiley described a project de 


signed to investigate the application 


ethoency, 


of enzymes to high-rate thermophylic 
aerobi digestion of compost which 


included sewage sludge 
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WGSW Mfrs. Assn. 


Outgoing President 
R. S. Rankin 
Incoming President 
Harvey S. Howe 
Vice-President 

j A Frank 





Presiding 


Tech. Sessions 
W. D. Sheet 
R. W. Hess 
W. S. Wise 








Dr. MekKinney reviewed a surve' 


literature references and manutac 
prepared by MeKin 
ey and Sawyer. In 1954 they sent a 
questionnaire to State en 
receiving 31 replies to 50 let 
ised the 
enyinect they 
and learned that 


uret bulletin 


~anitary 


rineect 


ler I on suggestions from 
queried Specihe treat 
ipprox! 


result 


nent plant 
two-thirds considered 
third considered re 


artificial 


mate 


rative ind one 


ilts positive when using 


nmz7Vvie none ot 


\t the present time 


t he comme nre ial bnocataly sts have been 


hown to contam more nucro-organ 


mn are present in an ictively 


ludge 
(nlcrea 


Mr 


has problem 1 more specifically that 


emphasized that the 


of proper environmental control, Cat 
alvtn ud 


na 


hould not be necessary, as 
within itself all the bac 
sary to propogate the en 


wcwihet 
feria nec 


yr required mn sludge digestion 


Open Discussion 


Rebuttal to the panel was provided 
of all of 
piven opportumity 


disc ussors, 


thet 


by a number 


whom were 
to be heard 

George A. Jeffreys, Salem, Va., a 
research biologist, reviewed the field 
of biological development and pointed 
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Forum Sessions 


Operators 
C. C. Larsor 


ind. Wastes 
K. S. Watson 


Salaries 
T. ¢ 





Schaetzie 





the this 


knowledge 

Dr. Lloyd R. Setter, 
Center, | S.P.7-S., 
ayreed with any recommendation that 


to practical applications of 


an 


eng 
Cincinnati, dis 
lige sted sludge was needed, or useful, 


in Starting operation of a sludge di 


yeste! 


Robert Bear, manufacturer’s rep 
resentative, reported many beneficial 
results from the use of enzyme pro 
Di 


ducts (as mentioned in Headers’ 
gest of October 1954) 

\. J. Krell, Dir., Reliance Chemical 
( orp., reported on 
plant a biocatalyst 
which and 


lex., 
ot 


encouraging 


Houston, 
scale studies 
had 
practical results 

\ ¢ 

Houston, 

periments 


shown 


Pub. Wks. Dept., 
mentioned that 
biocatalyst, 


bryan, 
ex 
ap 
plied to an odorous lagoon, had shown 
satisfactory results. In another 
periment, an over-loaded digester re 
sponded to the application of this 


lex., 
with one 


cx 


material 


Glen ©. Fortney, State Dept of 
Health, Charleston, W. Va., reviewed 
tests which had made of 
hiocatalyst as applied to septic tanks 
ut of eight treated tanks, only two 


appeared to be benefitted by the treat 


been one 


ment 


Industrial Wastes Forum 


Presiding, K. S. Watson, Coordi 
nator of Waste Treatment, Manufac 
turing Facilities Department, Gen 
eral Electric Realty Corp., 
tady, N.Y 

Vhase | of the 1954 Industrial 
\Vastes Forum considered industrial 
waste sections of municipal ordinan 


Schenec 


ccs 


Municipal Ordinances 


Fenton H. Dobb, Senior lengineer, 
City of Cincinnati, Ohio, spoke as a 
representative of a municipality. Con 
tributors of industrial wastes to mu 
nicipal sewers, he emphasized, should 
be governed by regulations which as 
sure equitable treatment to all parties 
Industry should be advised of what 
will be required in volume and concen 
tration of wastes discharged to the 
public sewer system. Charges, if any, 
must be levied on an equitable basis. 
Controls and limitations imposed by 
municipal legislation should enable in 
dustry to plan ahead. Industry should 
know in advance of changes to be 
made in sewer lines and in the treat 
inent plant 

\. J. Steffen, Sanitary Engineer, 
Wilson and Co., Chicago, IIL, pre 
sented views of industry which he 
believed should be considered in mu 
nicipal ordinances. Waste treatment is 
viewed by management as a function 
of production, As such, it is taken 
into account in new plant construc 
tion, in alterations, and in 
plant expansion 

If industry is to be treated fairly, 
municipal ordinances governing 
wastes should be planned to answer 
the following questions 


process 


1. Are wastes which reach the pub 
lic sewers a safety hazard? 

. Is the public health affected, and 
can any danger be corrected by 
adequate waste treatment ? 

. What are the costs to a sewage 
authority for handling the wastes, 
with regard to corrosion and in 
creased labor costs ? 

. What will be the cost to industry 
to comply with proposed legis 
lation ? 

How much waste can be tol 
erated at the municipal treatment 
plant ? 

6. Are charges reasonable in terms 
of volume of wastes? 
Introduction of noxious compounds 

into public sewers should be entirely) 

prohibited. There should be no pre 
scribing of limits in connection with 
such materials. Ordinances should re 
quire pre-treatment of wastes where 
temperature, solids, grease or other 





aracteristic will interfere with op 
the municipal treatment 
\ committee composed of in 
and municipal representatives 
involved in 


treatment 


ration of 
lant 
justrial 
should 
dustrial 
Discussions from the floor indicated 


consider factors 


wastes 


hat control of industrial wastes dis 
public 
naintained by a municipal 
Data on 
for 

from industries concerned 


could he 
sampling 
wastes could 


charged to sewers 


program also 


e obtained checking purposes 
This prob 
em becomes complex in larget com 
with diversified industries 
It was pointed out that the burden of 
proof les with the municipality. The 
total wastes in the 
publi important than 


sewer Of wastes 


hnunities 


concentration ot 
sewer is more 
oncentrations in the 
industry 


rom a spec im 


Industrial Effluent Specifications 


Il of the Industrial \\ 
Forum was concerned with 
tions which should apply to industrial 
effluents 

Frank Milligan, Pennsylvania De 
of Health, 
health department views stating that 


Phase astes 


specifica 


partment presented state 
physical limitations of the municipal 
plant 
total volume 


reatment will prescribe con 


trols over the and types 


f wastes to be received specihe ex 
for flam 

materials 
Engineer 


lvorydale, 


usions should be made 
mable, toxic and heavy 

Fred Olds, Sanitary 
and Gamble Co., 
Ohio, presented ideas trom industry 
The fundamental 
vastes treated with lowest cost to the 


New 


’roctor 


object is to get 


nunicipality industries must be 
ittracted if a community ts to 
nd prosper. A city should « 
the size and type of treatment plant 
future 
and then provide revenue 
plant 
established which will pro 


yrow 
determine 
together with expansion re 
juirements, 
to operate the Regulation 
should be 
tect the sewers and plant 

Limitations as to the 
B.O.D uspended 


should apply 


trom injury 
permissible 
and solids content 


ta wast only once 


Tor ex 


ample, either at the point where 
at the 


spec incation 


vastes enter sewers, or 


public 


reatment plant. Rigid 
| 


n harm a small industrial plant 


volume may he small 


strength 


waste 
high 


discussion it wa 


hose 
uit of 
pointed out 
ked effect 


assessment Large sewers 


lat sewer $1Ze€S have a mar 
charge 
provide dil 


lack 


Problems of 


ition of hile small 
this 
future 
ston could he solved by a 


vhi h 


ew wastes 


wastes, W 


ewers important tactor 


industrial expan 
committee 
evaluate the effect of 
the municipal 


ould he ! 


would 
reaching 


lant, and surcharges « levies 
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FAMILY NIGHT— 
Health Dept. 
(3) 


“South Seas Safari” 


nurse; The “Brass” 


presented by staff of San. Eng. Div., Mlinois 
(1) The Sanitary Engineer and Bloody Mary's Daughter; 
comes to Bored Bored Island; 


(2) Charley, a 


(4) Finale. 


INSPECTION TRIPS—(1) Mobile unit used by City of Cincinnati to measure flow and 


sample industrial wastes. 


(2) The New Little Miami Sewage Treatment Plant. 


(3) At. 


U.S.P.H.S. San Eng. Center, dissolved oxygen meter under development. 


OPERATORS’ FORUM— (1) 


W. VanKleeck, Conn. Health Dept. 


Procedure 
effect of industrial 

the city’s plant 
composite 


o cover such imecreases 
for evaluating the 
waste loading 
should 
only during periods of 


trial operation \\ istes 


on 
1 luce sampling 

ictual indus 
which damage 
structures should be 


sewer and plant 


prohibited from entering the ten 
Waste Pretreatment Considerations 


Phase II] of the 
Forum considered 


Industrial Waste 
both wies of the 
question as to whether industrial 


vastes should go direct] t> public 


sewers or be subjected to pretreat 
ment 

N. 1 Damron, Sanitar ] 
Lederle Li 
\ spoke in 
public 


nyinect 


\ 


iboratories 1 River, N 


lavor ot discharge to 


scwe! because municipalitie 


re often better equipped to deal with 
authorities \ 


pital 


stream control com 


munity cant fund 
through ay 
ing programs 
tion of 
lreatment at 


aise Ca 


ailable re bond 


sources of 
and eliminate duplica 
facilities 
will or 
thre 


treatment 
city 


waste 
the 


meet the 


level 


dinarily needs of 


Cott 


Water & 


Panel members 
McKinney, and Heukelekian discussed biocatalysts. 
(right), 


Gilereas, Wiley, Larson, Sperry, 
(2) Satety Demonstrations—tLeRoy 
assisted by M. L. Moll, Mine Safety Ce. 


(seated), 


munity, atist tream control re 


quirements and avoid unpleasant re 


lations caused by pills or loss of con 


trol at an industrial waste treatment 

plant 
Harry 

Meadville, 


charge of 


Mel 
a., tavored 
treated 
the 


Ihaney, lalon Co 


direct di 
industrial waste 


to ais ultimate destination of 


istes—-whether direct or indirect 


Industry can maintain controlled di 


charge or dilution of its troublesome 


vastes, Or provide partial to complete 


treatment if necessary. In discharging 


direct to a stream, industry must meet 


only one set of standards, while mu 


nicipal ordinanes ire subject to 


change. Furthermore, pretreatment 


ma bye required to add wastes to a 


city sewer system, when only a 


light 
additional treatment may be | 
effluent suitable 


( harge 


requires 
to render the for local 
and 


sidents 


tream conditions lee 
will be avoided wil 


not have occasion to complain about 


and city re 


paying the cost of treating industs 


wast 


W&sw 
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Solving Community Sewage Disposal 
by High-Rate Leaching System 


by HARVEY F. LUDWIG, U. 5. Public Health Service, Washington, D. C 
ond RUSSELL G. LUDWIG, Consulting Engineer, Alhambra, Calif 


if ltHkE High Sierras of Califor 
nia the community of Leevining 1s 
typical of the 


nities located throughout this moun 


recreational commu 


tain area. [he permanent year 


around population is only about 200, 
but in the summer hunting and fish 
ny season there is a great influx of 


_ 


ecking visitors, mostly 
In its ef 


collec 


recreation 
from Southern California 
fect on problems of sewage 
tion and disposal, it is estimated that 


during the month of summer 


peak 
ictivity the population equivalent of 

transient visitors 1s approximate 
ly BOO persons 

In 1949 the 
system, but depended upon 
tanks 


building units 


town had no publi 
ewcrTaye 
individual 


eptic serving the 


| 
| 
| 
| 


In undertaking a preliminary sur 


vey of the disposal problem in 1949, 


indicated an un 
Much of the 


and its en 


held observations 
usual ground condition 
area of the community 
virons literally stands on top of a 
vast agglomeration of aggregate, cov 
ered by only a few feet of surface 
[here are aggregate pits in the 
from which the excavated 
aggregate is of sufficiently good and 
graded quality to mix with cement to 
make Technically this sub 
surface “soil” might be classified as 
“unconsolidated containing 
many rock fragments.” (Ground 
water 18 at great depth This com 
bination of conditions seemed prac 
tically the “textbook ideal” for a sep 
tic tank-underground type 
of disposal system 


lox ality, 


concrete 


sand 


leaching 


Choice of Disposal System 


By means of subsurface borings 
made with a two-inch auger, a site 
for a suitable leaching area was lo 
cated and subjected to percolation 
tests' to determine its capacity to 
leach away septic tank effluent. The 
equilibrium leaching rate for septic 
tank effluent, at depths from 6 to 10 
feet, was computed to be 30 gallons 
per square foot per day. This is about 
ten times the rate for most soils 
Some difficulty was experienced in 
“selling” the proposed design to the 
public health authorities concerned, 
presumably because of the unconven 


lest for 
Leaching 


May 


Percolation 
Sewage of Effluent 
Sewage u wh 


1. “Improved Soil 
Design of 
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DISPOSAL SYSTEM of Leevining community—Details of septic tank, distributing weir, leaching field, and sludge 
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SOLVING COMMUNITY SEWAGE DISPOSAL BY 


HIGH-RATE 


LEACHING SYSTEM 
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Coarse gravel ————+ 








15 unsaturated rag felt paper 
extends over gravel 


4” unglazed tile with 1/4" open 























Aggregate 4" - 2” 





joints. slope 3” in 100". Joints 
covered with felt paper with 8" 
laps. 








LEACHING TRENCHES—Typical cross section for the eight trenches, ranging in length from 100 to 120 feet. 


tionally large size of the leaching 


system 


Design Features 


lhe sewage collecting system com 
prises approximately 6,000 feet of 
vitrified clay pipe, mostly of 8-inch 
diameter, installed at depths from 4 
to & feet, and 31 standard manhole 
structures built of reinforced 
The sewer pipe 
made with cement mortar 


con 


crete joints were 

Che disposal works consists of a 
reinforced tank of 
64,000 gallons capacity, a 6-inch cast 


concrete septic 


iron influent line to the tank, an ef 
fluent distributing box, and 8 leach 


ing trenches each 10 feet wide and 
from 100 to 120 feet long providing 
9,400 square feet of leaching area 
The accompanying drawings 
the details. The final design leaching 
rate is 6.4 gallons per square foot 
per day (based on the estimated sew 
age flow of 60,000 gallons per day), 
or less than one-fourth the test rate 
The large factor of safety was al 
circumvent any hazard of 


show 


lowed to 
clogging 
Construction of the was 
completed in July, 1950, at a total 
contract cost of $37,300 This in 
a sum of $19,100 for the col 
lecting and $18,200 for the 
treatment and disposal works 


system 


cludes 
sewers 





I 


Tn 


Operating Experiences 


On completion of the project the 
engineer recommended a schedule for 
maintenance, requiring the part-time 
services of one employee His duties 
and 
inspection 


would include sewer cleaning 
maintenance, and periodic 
of the sludge level in the septic tank 
to ascertain when sludge pumping is 
However, as is the 


“ideal” solv , even this 


necessary Case 
with most 
simple maintenance rouiiue has not 
yet been met. Functioning satisfac 

for the past tour years, and 


out of sight, the town 


torily 
completely 
governing board considers their sew 


age problem “solved.” 
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Detail of distributing weir 

















SEPTIC TANK—Pian and side elevation of the reinforced concrete septic tank, 64,000 gal. capacity. 
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Controlled Humus Production 
by Separate Sludge Digestion and Drying 


Part Z 
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The Plant and Structures 





by LEONARD L. LANGFORD 





Mr. Langford is Eastern Sales Manager, Pacific 
Flush Tank Co., Port Chester, N. Y. in three compre- 
hensive articles, he evaluates the digestion and 
drying of sewage sludge in terms of a manufac- 
turing process. His paper was presented at the 
seventh annual meeting of the Virginia Industrial 
Wastes & Sewage Works Assn. 





because of leaking tank structures, At 
nother plant, leaking of sludge liquor 
into gas piping within a digester ren 
dered useless the entire gas utilization 


1 
ystem tor many weeks 


Man 


cle quate ly 


fanuliar with in 
structures, re 
quiring at and 
penditure of fuel in order to maintain 
within 


whi h 


readers are 
insulated 
Excessive costly ex 
uitable 
dige ster \t 
to mind, 


process temperatures 
another plant 


comes leakage at one fitting 
in the gas piping system could have 
cause of structural 
had it not been for the pres 


watchman 


been the serious 
damage 
mind of a night 
making his rounds 
occurred in newly constructed plants 


words pertodt 


ence ot 
These instances 
othe 
all parts of structures 
will increase efficiency 
forestall a 
serious accident or a tatality 

Reconstruction of any part of struc 
or of machinery and piping, the 


Regular, in 
Inspection ol 
nd machinery 
of production, and may 
prevent 


tures 
original cesign or construction of 
which in practice proves to be hazard 
ous or inadequate, should be under 


taken a soon] as possible Fatal acci 


dents have been caused, for example, 
step 


ly the installation of 


unsate 
rons or dangerously-angled stairs 
Lnserviced machinery results in a 
hutdown of duration, with re 
ultant 


equipment inaccessible for 


Coriie 


loss of process emcrency 


ate sery 
cing can always be relocated 


Where 


paired by the 


process efheiency 1s im 


installation of pumps 
he ad 


location. or me thod ot 


inadequate in terms of capacity, 
characteristics 
piping 

should 


promptly 


connections, the management 


make suitable changes 


We have all observed pip 


ing installations where the addition or 


relocatior ot one or more valve 


would ennance operat uv ethicrem 


several-fold 


How to Save Man-Hours 


he addition of ind pres 
sure gauges on sludge piping, for e 
ample, or additional gauges at a more 
central location, could mean the saving 
of fifteen man-days a year, not to 
mention seven hundred to one thou 
sand possible trips up and 
stairs. An ammeter placed in a pump 
motor circuit gives an instant picture 
of the work being performed—or tells 
immediately which of several pump 
ing units is in operation 

\dditional points of back-flushing 
connections of proper size and style 
a year’s time. Re 


iCULID 


dow I 


can save hours in 
placing an elbow with a tee and blan! 
flange is frequently 
erator, where the original designer 
failed to visualize what might happe: 
at such a point 

Modified repiping within a digester, 
or the installation of additional pipe 
and fittings to provide better control 


a boon to an op 


of the process, can be accomplished 
whenever an operating unit has to be 
emptied and entered. Where there is 
inadequate means of grit removal 
percentage of this portion of the 
material frequently must be removed 


raw 


from the digester 


The Raw Materials 


As they affect the 
process reaction, 
should be given here to the character 


ethiciency ot 


some consideration 


istics of those raw materials whic! 


will feed the crucible of the 
the digester 


wet bur 
ing process 

Chis raw material may be primar 
intermediate, waste-activated, or se 
ondary sludge ; or a mixture of any or 
all of them. Its variation in qualit 
and quantity on an hourly, daily, and 
demands the utmost 


seasonal hasis 





CONTROLLED HUMUS PRODUCTION 


PLANT and structures for controlled humus production — digesters at the Bergen County Authority (N.J.) works 


facili 


Hexibility in plant and proces 


ties, together with conscientious 
adaptability of supervisory personnel 
It is that the 


means IN} 


iniperative plant be 


provided with adequate 


terms o! pulps, piping, concentrator 
tanks, hose supplemental beds or la: 


VOOTLS if there is any possibility ol 
the treatment plant’s receiving unde 


Not all 


grist to our mill vi 


sirable wastes material 


received 1s 


raw 
(One ot 
the most difficult problems frequently) 
that of 
constituents m_ the 
Satan eostll 


raw sludge wilt Will 


contronting management 1 


separating those 


interfere wit! 


the mec! Inical or the hologi i 


ispect oT 


proce operation 


Undesirable Constituents 


\s aca i! 


iVanla 


point, a certian Pet 


work occasionall 


receives a wich as three thousand 
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emulsion. Not only 
with the 


does the oil inter 
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difficult the 


tere process oT 


but rendet 


estion 


handling of lve in the sediment 


tw tanks { e of its reduced 


Fortunately, thi 


pecit vr 


treatment pla provided with pre 


aeration and sludge receiving tank 


here emergency measure can lhe 


dint of ¢ tra rye 


labor, a tair degree of separation can 
he achieved 
\t another 


concentration ot 


sludge im 
naphtha 
to the extent of register 


time, Taw 
cluded a 
and benzine, 
than 110 on an explosi 


Pumping of such mat 


ing better 
meter scale 


rial represented a particular safety 
hazard, and emergency elutriation was 
used without delay 

With regard to industrial wastes 


1s follows 


Besselievre comments as 
from industrial 
handled 
in a manner similar to municipal sew 


age sludge lf the 


“The solids removed 
wastes can, in many cases, be 


solids are of an 


organic nature, which will normall) 


decompose, the digestion 
uitable. ‘The 


its normal place as a means ot dispos 


process |} 
process may be used ir 


ing of the wet sludge removed from 


edimentation basins provided it ha 
not been chemically treated to such a 
inhibit or de 


require d bac terial action 


degree as to troy the 


Successful digestion of indus 
trial 
trol of temperature during digestion, 


cotine 


demand eT close con 


wastes 


to within one-half degree of the ce 


termined optimum 


Effects of Trade Wastes 


Where it is suspected or known 


Water & SEWAGE 


that one or more industrial waste 1 


reaching the works, the following 


check list'® can be used to determine 


the characteristics of such waste 


daily 


hourls , or seasonally 


Volume variation 


Chemical composition 


biological, mineral, organ 


Physical composition—colot 


oil, sediment, temperature, et 
trade waste 


Deleterious effects of 


contined 


digestion are 
with the bio 
Wastes ma 


tablishing or 


upon sludge 


largely to interterence 
logical process involved 
result im difficulty im « 
maintaining normal digestion, In re 
etlect ot 


porting on the penicillin 


vastes, Mann! 


Wa not ti 


observed that if 


nature of the waste 


which interefered with operation, but 


the quantities " In the cases of two of 


the larger cities in Connecticut, sepa 


rate ludge digestion had to be aba 


doned, in one case after contracts had 


been let for structures and equipment 


and in the other case, after plan ind 


specifications had been completed and 
officiall) appro ed. Here the increased 


concentratiot! ol coppel following 


Works, JANUARY, 1955 
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PHANTOM view—Ceontrols for a “Controlled Digestion” system 


I! industrial activity, in 
serious toxic condition 
possibly result in difficulty 


World War 
dicated that 
might ver 
tion 

with high inorganix 
taken im or other 
into municipal 
easily 


with cigs 
W aste 

content 

find 


treatinent 


solids 
which are 
their way 
works, 
CALM and 
deposits in digestion units, thus re 
ducing the available volume of such 
tanks for the receiving and digestion 
of organi Wastes having a 
high percentage of volatile solids may 
in unexpected increase in gas 


Wise 
can 
troublesome 


cwape 


unnecessary 


matter 


cuainm 
production for which adequate facili 
ties were not originally provided, thus 
reducing process efficiency 


Processing the Materials 


separation of the sludge particles 
edimentation tanks and their 
should not 
routine operation—left to 
Even those 


in the 
transfer to the digester 
be a mere 
moment 
which are settleable will not 
ettled indefinitely. Always re 
that they are undergoing, at 
toward reduc 


the whim of the 
particle 
remain 
member 
ver least, a tendency 
tion ( decomposition ) while still in the 
The extent to 
which this condition may progress de 


edimentation unit 
upon several factors 

the type, extent and condition 
ot the 
the rate ot sewage flow 

the extent to which the parti 


cles have 


pend 


sewer system 


been commuinuted 


the temperature of the waste 


age of the sewage 
pecific gravity or the par 
icles which in the aggregate 
separate sludge” 
stated that the more 
the rate of transfer of raw 
sludge to the digester agrees with the 


heconn 

It can be 
closely 
rate of settling in the clarifier, the 
more efficient will be the operation of 
hoth units 
tinuous transfer as is practicable. For 


Chis implies as nearly con 


tunate are the works provided with 
sludge hoppers, and piping and pump 
ing facilities which will permit of 
time-clock operation of primary 
sludge transfer, supplemented with 
complete purging of sludge hopper 
accumulations at prescribed periods 
such as the beginning of each shift 


Sludge Transfer Facilities 


This leads to a consideration of the 
means of making raw sludge transfer 

usually a sludge pump of the dis 
placement or centrifugal type. Oper 
ators should make certain that they 
are fully familiar with their equip- 
ment. Manufacturers’ data on such 
units should be in the file at the plant 

not uptown It is important to 
know pump capacity and head char 
acteristics as well as details of opera 
tion and maintenance. With adequate 
use of suitable plunger packing, or 
proper type of stuffing box seal, well 
designed pumps need not present a 
dirty appearance. They can be kept 
clean ; and if these units are found to 
he properly attended, other machinery 
usually will be well serviced 

It is important to post in a suitable 
place a detailed and complete piping 
diagram of the entire plant. This pre 
ferably should show the relative type 
and location of all valves, numbered 
to correspond with numbers attached 
to the actual valves 

If the sludge pumps are located 
helow grade, make very certain that 
there is adequate ventilation in the 
room or chamber in which they are 
located, bearing in mind that lack of 
oxygen has been the prime cause of 
death at sewage works. Ventilation 
must be sufficient in all and 
chambers, when all doors and win 
dows are tightly shut! Plant person 
nel should be acquainted with the 
Manual of Practice No. 1."* 

lhe transfer of sludge from sedi 


rooms 
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mentation units cannot be accom- 
plished properly without having a vis- 
ual knowledge of the characteristics 
of the transferred material. This re- 
quires the provision of suitable means 
of sampling, preferably convenient to 
the sludge pumps. Pumping material 
having as great a specific gravity as 
possible, reduces the heating require- 
ments both for raw sludge input, and 
for the radiation losses of the di- 
gesters. If, by attention to sampling 
during raw sludge pumping, material 
of 5 per cent rather than 3 per cent 
solids can be discharged to the digest- 
ers, a saving of 1,300,000 pounds of 
wet sludge can be effected for every 
100,000 pounds of dry solids handled 

The transfer of raw 
condition as fresh as possible is of 
the greatest importance. Such action 
will “automatically increase plant and 
process efficiency and reduce costs,” 
according to Hood'®, who further 
points out that, “When the pH-alka- 
linity value of a sewage compares 
closely to that of the water supply 
(of which it is constituted) then the 
‘fresh” 


solids in a 


sewage is necessarily in a 
condition.” 

We should by now have determined 
the point at which the raw sludge (as 
well as recirculated material) is to be 
discharged into the digester, assuming 
that there has been a choice provided. 
Raw sludge, preferably preheated and 
inoculated, should be discharged at a 
point which will: (a) allow for sand 
and grit to be deposited ( gravitation- 
ally) close to the point of discharge 
of the digested sludge, and (b) allow 
for mixing with the contents of the 
digester at or above the sludge line 
and adjacent to the gas dome area. 

Che maintenance of liquid material 
of optimum temperature and contain 
ing great numbers of virile organisms 
of suitable types, within the general 
area of the base of the gas dome, will 
go far toward insuring against top 
sludge (scum) accumulations. A 
scum blanket is undesirable as it re 
sults in reduction of temperature, re 
duction of moisture, impedance of gas 
flow, and loss of tank capacity for 
digestion 

We are interested also in reducing 
the volume of supernatant liquor 
which must be withdrawn from the 
digesters. Supernatant liquor is of the 
utmost importance, the 
space it requires in the digesters, as 
well as its effect upon the material 
with which it is mixed upon its dis 
charge. Its quantity and quality are 
matters of concern to a conscientious 
operator ; beneficial use can be made 
of it in secondary treatment of the 
activated sludge or trickling filter 


type 20 


because of 
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DETAILS of a floating cover digester, interior piping, and gas recirculation system 


Che volume of sludge pumped can 
be determined by a suitable sludge 
position indicator The indicator de 
vice should be equipped with both 
high and low sludge level alarms for 
efhicient and safe operation. Volumes 
of raw sludge input and sludge liquor 
withdrawn should be noted on the 
daily operation log 


Agitation of Digester Contents 


Chat portion of a digester in which 
primary digestion is taking place 
might properly be thought of as an 
ebulliate cauldron in continuous fer 
ment. Such a condition must exist, if 
adequate numbers of microorganisms 
of the survive 
and multiply in the liquid environ 
ment, Intermixing and synthesizing 
of the tank contents aids in exposing 
the particles of organic matter to the 


desired types are to 


biological population continuously re 


quiring food in quantities out of all 
proportion to its size 

The optimum degree of agitation 
depends to some extent upon the rate 
of digestion at any given period 
Under conditions of low solids input 
of raw material, and improper tem 
perature or reactive conditions, turbu 
lence may amount to only a mild 
simmer 

For best digestion results, a boiling 
than a condition 
should prevail 
necessary to increase the specif 
gravity of the vultex, 
lignin and keratin materials, of which 


clarifier skimmings are 


rather simmering 


lo achieve this, it is 


undesirable 


primar " 


light sub 
bec ause 


gas 


composed | hese 
stances the 
they become saturated 
particles. 

some 


largely 
surtace 
with 


rise to 


ebullition will be achieved 
through the gas produced as a natural 
result of the metabolic processes of 
the organisms. This should be sup 
plemented by: (a) circulation of a 
tively digesting material, raw sludge, 
and buffer material, in whatever pro 
portions are feasible; and (b) intro 
duction of compressed sludge gas at 
multiple points within the sludge 
liquor zone 

The lifting action of the gas 
against a top sludge blanket is vio 
lently effective, and can be employed 
economically 

Controlled degradation of the or 
ganic material by an orderly vertical 
progression of reduced volatile sol 
the utmost importance 
Otherwise, a percentage of the final 
product will be composed of raw or 
semi-digested Every digester 
should be operated to obtain a well 
digested material from the bottom of 
primary tank or final tank in a 
stage system ! jottom material must 
not be deliberately agitated during or 
immediately prior to transfer to suc 


ids, 1s of 


solids 


any 


ceeding process units 

lo maintain a high degree of proc 
ess efficiency, it is imperative to ino 
ulate both raw feed and material 
which indicates a retarded digestion 
rate. The introduction into a primary 
digester of a preheated mixture of 
volatile 


raw feed and low acid se 


ondary tank material—or recirculated 


Pipe Supports 





primary tank sludge—can often be 
regularly practiced to advantage. Re 
circulation from the bottom of an a 
tive primary unit for a short time 
following each raw solids loading is 
another inoculating procedure which 
has been used successfully by many 
plant managers 

Temperature plays a very impor 
tant role in the rate of volatile solids 
digestion lo be effective, 
the temperature must be uniform 
throughout the entire depth of the 
digestion tank, and should be main 
tained a few degrees above or below 
an established optimum value 

\ study of the records of digesters 


where excessive top sludge accumu 


most 


lations have been encountered reveals 
that the temperature in the scum zone 
were considerably lower than those 
maintained in the body of the sludge 
Che methane-producing organisms 
are quite temperature 
changes, and cannot tolerate rapid 
variations in temperature without a 
marked decrease in activity 


sensitive to 


External Heating of Sludge 


Realization of these facts led about 
eight years ago to the development 
by H. E. Schlenz*' of the first prac 
tical external sludge heater. As 
pointed out in a paper entitled, ‘What 
You Should Know About Sludge Di 
gestion,” the external heater and heat 
unit 


exchanget makes possible the 


automatic maintenance of an opti 
mum and uniform temperature within 
Fahrenheit. With the use 


method of sludge 


one degree 
of this popular 
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INTERIOR of the modern sludge digestion 
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through the sludge tubes 
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cl irged nto 


ations 
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ims ota se 
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control building, Levittown, Pa., treatment plant 


device, can lx 


neutralizing 


utilized also to 


calctum compounds for 
for example 


an acid condition. Lime 


must be used with discretion, how 


an excess might easily result 
the 
those organisms responsible for the 


ever, as 


in a retardation of activities of 


some ot 
diges 
of calcium phosphate 
prove 


complete decomposition ot 
the imtermediate 


lhe 


or sodium 


produc ts of 
tion lise 


nitrate might well 


benehcial for the purpose of reaction 


control 


How to Start a Digester 

\ll too sludge is al 
lowed to accumulate in a clarifier and 
thought 
pumped into the digester every day 
or two, or three. Shortly the digeste: 
full of liquid, together with 
acid sludge to 
Months elapse, and 
why at 


frequently, 


without any whatever, ts 


In COoTICS 
sulficient 
entire 


contaminate 
the tank 
everyone concerned wonders 
least sufficient gas is not being pro 
duced to supply building heat. This 1s 

sorry picture and, assuming the ab 
the 


there is 


raw 
little 


seTICE ot tox wastes in 


] 


ludge one tor which 


should 
egard to the 


| he 


m ¢ irnied out 


starting oT a digestet 
with due 1 
satety ot personnel and structures, in 


the tollowing stages 


all the 


sewage as fast as possible, to the 


(a) with fresh, 


digester 
raw 
minimum pomt required to evacuate 
within the tan 


ill air 


1955 


(b) Bring this sewage up to about 
80° F. by the use fuel 


when necessary 


of auxiliary 


(c) Then, and rot until then, 
transfer fresh, raw pre-heated solids, 
three of four times lf during 
the time required to establish the 


starting temperature, the accumulated 


a day 


sludge has deteriorated into the first 
or acid stage of digestion, continue to 
hold it separately until a later time 

(d) Maintain control 
of the temperature in the digester, 
raising it a degree or so a day, until 
about 85° F. is attained 


continuous 


Withdraw supernatant liquor 
continuously at a controlled 
from five to fifteen gallons per min 
ute (depending upon the size of the 
digester), maintaining a safe volume 
of material in the tank. Do not with 
draw during the periods of addition 
of raw solids, or it will be impossible 
to determine the amounts withdrawn 
or introduced 


(e) 
rate ot 


after 
fol 


From twenty to thirty days 
the above procedure has been 
lowed, burnable methane 
may be anticipated, assuming a nor 
mal percentage of volatile 
the raw waste. In transferring mate 
rial in a two-stage system, care should 
be taken to prevent depletion of the 
solids in the primary 


some vas 


solids mn 


best-digested 
units 





Checking Digester Operation 


lo maintain a close check 
onditions within a digester, volatile 
vid determinations, together with 


()xidation-Reduction potential meas 


upon 


offer a control even more 
sensitive than pH or alkalinity tests 
his is particularly true of tanks han 


loadings ; 


rements, 


dling higher than normal 
that is, loadings of greater than four 
total three 
volatile 


pounds of solids or 


pounds of solids, per cubs 
foot of digestion capacity per thirty 
davs 

\s explained by 


if the volatile acids deter 


Schlenz*', “In 
practice, 
ination indicates a concentration of 
say, 2,000 ppm in taken 


from a digester, or if succeeding de 


a sample 


terminations indicate a continued rise 
concentration of volatile acids, 
of the following steps must be 


(i) Reduce the loading of raw 


n the 
either 
taken 
solids in the digester showing the in 


crease by diverting some of the raw 


solids to another digester in the sys 


tem: or (i) Circulate lower volatile 


icid content material from a second 


stage digester to the overloaded pri 
nary digester. As a result, a more 


I ipid gasification takes place ana the 


olatile acids are reduced much more 


than can be accounted for by mere 


hlution.” 


Provision must be made tor han 


ling of the by-products of sludge 


CONTROLLED HUMUS PRODUCTION 


humus manufacture, among which are 


the liquids known as sludge-hquor 
and supernatant liquor, Since approx 
imately 95° of the 


sewage consists ot liquid, and since 


weight of raw 
still more is produced as a result of 
the digestion process, it will be real 
ized that such a volume of liquid takes 
up space in the tank which should be 
available for additional 
material, Liquid drawn from an ac 
tive primary digester may contam a 
high percentage of solids. It should 
therefore be referred to as “sludge 
liquor,” and should be 
daily, to secondary tanks if available 


made raw 


transferred 


Because of the reduced activity 
within secondary units, liquor drawn 
called 


therefrom properly be 


“supernatant,” and it should be drawn 


may 


less continuously, at a 


oft more ofr 
low rate so controlled as to prevent 
detrimental effects on the main 


of a multi 


any 
treatment processes L’se 
ple fixed orifice selector device will 
insure that a relatively low-solids con 
tent liquor only will be automatically 
discharged through a controlled su 


pernatant gauge 


Sludge liquor and supernatant both 
contain ammonia, which can be made 
ivailable to the organisms promoting 
with 


aerobic oxidation, in connection 


either the activated sludge process o1 


trickling filters 
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Coleman and Quigley Honored by De Laval 
For Long and Distinguished Service 


TIME FLIES PAST—Veterans Coleman, left, and Quigley, center, are congratulated by 


james P. Stewart, De Laval President. 


Special awards for distinguished 


ice records of exceptional length 


Col 


i recetit 


were presented to Charles | 


man and Leslie 1) (ouigley at 


Laval Steam 


honor of it 


held by the Dy 
Company in 


clinner 
Purbine 
cteran employees 

Mr. Coleman has long been associ 
ated with municipal water works en 
gineering. He is active in a number of 
professional organizations, including 
the American Water Works Assn. and 
the Pennsylvania Water Works Op 
erators Assn, He is a graduate of 
Bucknell University, with a degree in 
Mechanical [:ngineering 

Mr. Coleman joined De 
1919 and has 
lest Engineer, Pump Design Engi 
water and 
ewage works pumps, and Estimating 
Ingineer, His present title is Assist 
int Chief Iengineer of the Pump De 
partment 

Mr. Quigley 
1909 a5 a by lune 
serving as 
Gears Department the Steam Turbine 


Laval in 
v4 rved SuLIC( essively a> 


neer, Sales [engineer of 


jomed De Laval in 
print maker. After 
a draftsman in the Marine 


Department, and the Pump and Com 


pressor Department, he was made 
\ssistant Chief Draftsman in the 


Water and Works Pump 


Department. He is now Supervisor of 


sewage 


the Pumps and Compressors Design 
Department 
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Controlling a Sewage Grease Problem 


TH E WAGE treatment plant of 
the International Airport at Amon 
bueld Wor th, le XA wa 


operation April 18, 1953 


new treatment plant 


( artet hort 


p meu tl 


‘ ' 
} 
L he 


complete] 
’ 
designed to use stand 
with intermittent 
This dosing ar 
until 


vA originatl 


ird trickling filter 
dosing chi 
ha been modified 
continuous filtration 

of the plant is 500,000 
lreatment units include 


trickling 


rangement 
there now 
1 he capacit 
gal. per da 
standard 
ettling units 


primal ettling 
filter 


lo keep the trickling filters 


and final 
operat 
ing properly, we are recirculating et 
fluent at the 72,000 gpd. We 
ing filter our 


3 low that the plant is Over 


rate ot 


ire u only one because 
flow } 
for present needs. Sewage 


ave raged 50.000 gpd 


designed 
treated ha 
I he 


he ‘vy 


influent is an exceptionally 


domestic sewage. It is received 
the 


bar 


principally trom restau 


airport 


rant andwich sinks, lavatori 


ind restroom 


Sewage Characteristics 


illustrate 
s of this sewage 


15.92 ml per liter 


The following analyse 
iverage characteristic 
Settleable 


otal solid 1,640 ppm 


olid 
Suspended olid 633 ppm 
(, reas 
(first 12 
(next 4 mos) 
B.0.D. influent 
B.O.D. effluent 


mo } 408 ppm 
225 ppm 
373 ppm 

17 ppm 





by WILLIAM A. CORDER 


Mr. Corder is Superintendent of the new Sewage Treatment Plant, 
International Airport, Amon Carter Field, Fort Worth, Texas. 





food 


Kitchens 


were 


and 
equipped with the most 


preparation 
areas 
modern equipment for grinding and 
disposing of wastes to sewers, Soon 
after the treatment plant was placed 
in operation, both the lines 


throughout the collection system and 


scwetl 


also the sewage treatment units began 
to clog and coat with greas« 

he the 
basin became coated with grease %-1n. 
to 4-1n. thick, and the the 
filter bed were coated to a thic kness of 
\ grayish-white coat of 


walls of primary settling 


walls of 


in. to l-in 
grease started to form on the stone of 
the filter bed, and we were skimming 
30 to 50 gallons of grease daily from 
the primary influent chamber 

lhe digester had a 24-in. deep layer 
of scum and the 
( omposed of 30 per cent to 10 per cent 
The walls of the dosing cham 
one 


on top scum Was 


yrease 


ber coated over with grease in 
week to a thickness of 4%-in, to 4%-in. 
We scraped off a layer each 


week, This waste was 20 per cent to 


such 


25 per cent grease. Grease appeared 
in the final settling basin as crystal or 
saponified grease, in lumps '%-in to 
l-in. diameter. The distributor arm 
had to be s« raped out often 


Pffivent Recirculation 


Naw 


Sewaye 





Supernatant 


Liquor 


> 


Digested Siw ige 


TRICELIBG 


Chlorine 


Applied 





Treated 


effivent 








< 
Sludge Solids 
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SCHEMATIC flow diagram—tInternational Airport sewage treatment plant. 
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During August, 1953, we started 
the application of Bionetic to deter 
mine if this “bacterial catalyst” would 
be of benefit in control of the grease 
problem. We added 10) Ibs. in two 
days at several points over the sew- 
age system, and another 10 Ibs. was 
added to the scum well and pumped 
into the digester. Each two weeks 
since that time we have added 1.5 Ibs 
of Bionetic, applying 0.75 lb. in the 
food waste grinders in the Terminal 
Bldg., and 0.75 Ib. in the digester. 

The thick scum covering the top of 
the digester has been reduced to about 
4 in., and we have gas pressure equal 
to 4.5 in. of water. A green scum was 
released from the walls of the primary 
settling basin in slugs from 4 in. to 
10 in. diameter, ‘ain. thick (7 per 
cent to 10 per cent grease ) 

During the first two months after 
the Bionetic was added, large amounts 
of gas were liberated from sludge in 
the primary settling tank. The walls 
of the primary settling tank are free 
of grease, as are the the 
dosing chamber 

The walls of the filter bed are free 
of grease. The stone of the filter bed 
is covered with a good biological 
growth, and is as grease-free as can 
be expected. The sewer lines are clean 


walls of 


Grease Reduction Accomplished 


A substantial reduction in the 
grease content of the raw sewage has 
benefitted plant operation 

We explained the seriousness of 
the grease problem to the employees 
in the kitchens and dining rooms. We 
took them on a tour of the sewage 
treatment plant so that they could 
see our difficulties first-hand. They 
were encouraged to save the grease 
for commercial sale, instead of putting 
it down the drain. This educational 
and training program has resulted in 
a reduction of the grease content of 
the influent from the original 468 ppm 
to the present 276 ppm. 

The application of Bioneti 
made in the sewer lines and in 
digester every two weeks. We 
sider this treatment to be of continued 
benefit in keeping the plant clean 


wesw 


is still 
the 
con 





Sanitary Engineering and Industrial Wastes 


An Open Letter from One Engineer to Another 


Dear Sil 


At the ASCE Meeting in New York, in October, there 
was a panel discussion of the place of the consulting 
sanitary engineer in the field of industrial waste treat 
\s you know, [I'm interested in that subject and | 
know that you are too since you soon will be entering the 
field. | couldn't resist putting in my two cents worth and 


ment 


| thought you'd like to hear about it, since we've discussed 
the situation before 

lhe panel was presided over by John Kinney, recently 
of the Ohio River Sanitation Commission and now in the 
Engineering field. On the panel there were two 
consulting Sanitary engineers, (one representative of a 
state control agency one ot an equipment manufacturer ), 


( ons 


ind three sanitary engineers employed by process indus 


tries 


Some Questions Posed 


Several of these questions raised were obviously the 
result of criticisms that had been made by industry 
(thers were criticisms by engineers. Among the questions 
were these 

(1)—Should a state control agency help industry de 
sign its waste treatment facilities ? 

(2)—Should an equipment manufacturer help indus 
try design treatment facilities ¢ 

(3)—Should pollution control agencies set effluent 
standards or base abatement requirements on stream 
standards? 

(4)—Should a consultant give an industry an est! 
mated cost of pollution abatement facilities before making 
a survey of the situation and a preliminary report / 

(5) \re consulting engineers primarily interested in 
the size of the fee rather than pollution abatement at 
lowest cost 

(6)—Is industry justified in saying that consulting 
engineers cannot solve industry's problems as well as in 


dustrv’s own technical staff 


And Some of the Answers 


| think you can pretty well guess what some of the 
answers werfre 

No one believed that a pollution control agency should 
advise an industry what to do or how to do it 

No one present argued strongly for effluent standards, 
although we both know that there are those who do be 
lieve that the yard-stick in pollution control should take 
the form of effluent standards in preference to stream 
standards 

Engineers generally don’t think equipment manutactur 
ers should deal directly with industry, Equipment men 
feel otherwise when the process to be used has been de 
the manufacturer 
Several consulting engineers were quick to poimt out 


veloped b 


that sound engineering practice called for a survey and 
report before any estimate of either the solution or the 
cost 1s given 

About consulting engineer's knowledge of industrial 
problems there was a diversity of opinion. It was, how 
ever, apparent that industry believes that engineers often 
have not kept pace with the process industries 


Some Pertinent Comments 


Since you and | have talked about this before, I know 
you'll be interested in what one engineer had to say. To 
begin with, he poimted out that the general discussion 
seemed to be confusing two distinct questions 

First: is there a logical place for the sanitary engineer 
on the technical staff of an industry having an industrial 
wastes problem. Second: is there a place for the con 
sulting sanitary engineer in serving industry in its under 
takings in solving industrial wastes problems 

In both cases, he said, the answer is “Yes"’. More and 
more process industries are employing young sanitary 
engineers to become members of a team to handle waste 
problems betore the process is developed. More and more 
industries also are employing outside consultants to aid 
in these problems. But; as industries employ more sani 
tary engineers, will consulting engineers be needed less 
and less? Only the future can answer this question 
which, none the less, is a good one 

Back in 1950 | addressed a query to the most promi 
nent consulting sanitary engineering offices in the coun 
try. | received 40 replies to the question— What per cent 
of your gross income represents services to industry 
Che average at that time was 19 percent; but, without 
doubt, it has increased in the four vears since then. 

From the answers to another query addressed to con 
sulting sanitary engineers the following is a summary 

Certain process industries have developed their own 
manuals of practice on waste treatment, These can be 
followed by competent engineers in the industry without 
calling in an outside consultant. A case in point is the Am 
Petroleum Inst.; and the Mfgrs. Chemists Assn. has also 
developed a fine manual 

Many of the chemical process industries do not have 
waste pollution abatement manuals to turn to, but they 
do have competent chemical engineers who are familiar 
with their processes. If they need sanitary engineering 
advice they are likely to employ a young sanitary en 
gineer to work as a part of a team, rather than employ 
ing a consultant 

Industries which have waste problems involving the 
removal of inert suspended solids are apt to go directly 
to equipment manutacturers who can supply waste treat 
ment equipment sized for the particular problem, Direct 
sales of such equipment are more common if the industry 
has earlier bought other equipment trom the equipment 
manutacturer 

However, for industries 
(foods, pharmaceuticals, etc.) the consulting engineer is 


dealing with organic wastes 


frequently called in because a biological treatment pro 
cess is indicated Such treatment is familiar to consulting 
sanitary engineers since much of the development of 
these biological processes has been done by 
Incidentally, 


sanitary 
chemists and sanitary engineers the equip 
ment manufacturer's representative on the A.S.C.E. panel 
in essence said the same thing 


I think the A.S.C.I 


thing to think about and, since you are a budding sanitary 


discussion pave everyone sone 


engineer, | thought you'd be interested in this “thumb 


nail” sketch of what transpired 
Yours, Wike 


Water & Sewace Works, JANUARY, 1955 
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Primary Sludge Characteristics 


lary sewage sludge IS a thick 


liquid contammg trom two 


olids It 


objectionable 


has an odor 
While 


amount of 


r cent 
ene? ally 
1 considerable 


lids in primary sludge, the 
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by DON E. BLOODGOOD 

Mr. Bloodgood is Professor of Sanitary Engineering, 
Purdue Univ., Lafayette, Ind. In this series, he dis- 
cusses Sewage Works Practices in the form of short 
course lectures. These are designed to assist plant 
operators, students, and all who wish to review 
fundamentals in this field. 





that associated with fresh 
here is also used soap 


along with 


odor is not 
fecal mattet 
precipitated in this sludge, 
some greases that are weighted down 
with the 


yreases may become rancid and give 


heavier materials. Some of 
a distinguishing odor to the sludge 
\s the primary sludge is made up 
solids, it therefore contains 
Some of the bacteria 


ot raw 


many bacteria 


are patho 


found in primary sludge 
that 1s, 
human beings 

bers of dangerous bacteria in primary 
than 


has unde rgone more 


cliseases m 
larger num 


gen produce 


lhere are 
sludge there are in sludge that 
extensive treat 
ment 

Primary sludge has a slimy quality 
of this characteristic, it 


and because 














is almost impossible to dry 
sludge on drying beds 

In some sewage treatment plants 
the primary sludge is wit! 
chemicals to make it easier to remove 
the water from the solids prior to 
filtration on vacuum filters. The 
chemicals often used for this 
‘conditioning’ treatment are lime 
ferric chloride, ferric sulphate and 
filter alum. All these chemicals are 
not used together, but it has 
found that definite quantities of on 
or combinations of these 
chemicals are required to give the 
cake when 
conditioned sludge Is 


primary 


mixed 


most 


been 
two of 
most satisfactory 
the chemically 


dewatered, 
While chemical coagulants reduce 


sludge 


SLUDGE DRYING BEDS—"’Greenhouse” covers these at Towanda, N. Y. 


1955 





DISPOSAL OF SEWAGE SLUDGE 


VACUUM FILTERS—Conditioned sludge is dewatered on these units at the Dearborn, Mich., treatment plant. 


the numbers of bacteria in the sludge, 


cake still 


therefore the 


will contain 
cake cannot 


he filter mans 


hpacteria : 


be safely spread on land or used for 
fertilizer as a means of final disposal 


sually the cake from vacuum-fil 


tered primary sludge 


incinerator and completely burned, 


wrganic solids in the cake fur 


fuel to out thre 


ind ignite the solids 


shing enoug! 


omture 


Digestion of Primary Sludge 


l’rimary sludge 1 most otten ci 


ested in separate sludge digestion 


tanks or in lagoons. It has been 
pointed out previously that, in the 
digestion process, ana robic decom 
considerable 


The di 


about a 


trovs a 
solids 
also brings 
change in the sludge 
loses its grayish color and 
black. The 
sludge resembles 
hacteria that 
destroyed in the di 


sition de 
mount ol organs 
gestion process 
physical 
Sludge 

odor ot 
that 


CAUM 


very 


becomes 
ell dige ste 
tar. Man 
sease will be 
so there is less danger 
sted sludge 
the di 
‘liquid sludge dis 
this method, the 
hauled by tank 


and spread on farm land. This 


vestion process, 

the disposal of dig« 

Several cities dispose of 
gested sludge by 
posal og | sing 
ligested sludge is 
truck 
beet 


racti oft sludge disposal has 


is put through 


successfully employed for a number 
Marion, Indiana. Of 


considerable amount of 


ot years at 
course, a 
water must be transported when this 
method is used As a 
rormation, it 1s necessary 


matter of in 
to haul one 
ton of liquid sludge in order to dis 
pose of 200 pounds of dry solids 
There is definite fertilizing value in 


digested sludge 


Drying on Sand Beds 


plant the di 


\t son 
gested primary sludge 
drying beds. the 
drain from it 


solids dry hy 


This de waterilg and drying 


treatment 
is placed on 
water is al 
and the re 


sand 
lowed to 
maining exposure to 
the am 
process proceeds cjuite satisfactorily 
in the summer months, but im the 
months drying becomes difh 


beds 


structure 


winter 
cult 
may 


even though the drying 
be covered by a glass 

The sludge cake that 
drying beds is not completely dry ; in 
f ict, the cake as 
drying beds contains from 55 to 70 
I his that 


cake 1s 


loTriiis on 


removed from the 


per cent momsture Meats 


when one ton of removed 
from a bed, only 600 to 900 pounds 
of dry 

The cake from the drying beds ts 
further that it 


contains less than ten per cent mois 


solids are removed 


sometimes dried so 


ture This is done by passing the 


Water & 


Viaterial 
safely be 


cake through a heat drier 
dried to this extent 


bagged and sold as a mulch fertilizer 


can 


Digested sludge has been processed 


in this manner at Dayton, Ohio 


It is not usual practice to meiner 
ate dige sted sludge, because there } 
a definite loss of combustible organi 
matter in the digestion process, and 
the digested sludge solids do not con 
tain enough heat value to evaporate 


the moisture and burn 


Drying on Vacuum Filters 


Digested sludge can be treated with 
mentioned condition 
ing chemicals, and then dewatered on 
vacuum filters. This method of di 

posal eliminates the use of the sludge 
drying beds, The filter installation 
requires less space than do the dry 
_and the filters operate with 


the previously 


ng hed 
weather 
hauled in 


out interference from the 
\ hilter cake 


Vacuum 
dump trucks, and can be piled or used 


can ln 
to fill low ground 


Benefits of Digestion 


Digested sludge can be shipped by 
hoat to authorized dumping grounds 
There is an advantage in using di 
gestion prior to this method of dis 
posal, in that fewer pounds of sludge 
Also, the 


remain to be hauled away 
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health 
hazard than are raw primary sludge 


digested solids are less of a 


olds when dumped at sea. Digestion 


priot to 


di posal makes it possible, 


gas 
heat or 


obtain valuable 
fuel for 


in wldition to 


that can be used as 


power: ve 


| neration 


Imhoff Sludge Characteristics 


tanks is 
that 
has been digested in a separate sludge 
dige Well-digested Imhoff 
ludge can be disposed of by all of 
that are used for the 
ted sludge 


Imhoff 
primary 


lhe sludge from 


very mular to 


sludge 


tion tanh 
if methods 


posal of digs primary 


Septic Tank Sludge Characteristics 


that accumulates in a 


cige sts by 


| he ludge 


eptic tank anzrobic de 


composition in the same manner that 
sludge 
ludge digestion 
tanh \ septic tank 
settling tank and 


Consequently, 


primary decomposes im sep 


irate units of in 
Imbhoft 


both a the 


serves 
the 

there 

ludge solids floating on 
tank 


In cleaning the small sept 


digestion tank 
may be raw 


the top ot the 


tank 
may be removed 
digested solids at the 
bottom of the tank. This combination 
solids and digested sludge is 
much more difhcult to dispose of than 


some of the scum 
along with the 


ot raw 


is well-digested sludge 
Municipalities should provide a 
location for dumping septic 


© that there will not be 


suitable 
tank sludge 
promiscuous dumping in areas where 
the public 


contamination otf 


dumping could endanger 


health by streams 
or well some cities license operators 
cleaning 


city 


of equipment ror 
Im thi 
and can guarantee that sani 


Se} tc 


tanl wav the maintains 
control 


tat equipment will be used 


lhe city can also require that the 
sludge be disposed of in a satisfac 
It is desirable to have 


sludge from septic tanks dumped into 


tory manner 
a lagoon, so that further decomposi 
tion can proceed, and so that sludge 
treated 


will he suitably 


Waste Activated Sludge Characteristics 
W aste 


brown in color 
from the 
earthy 


activated sludge usually is 
When first discharged 
tank it has an 
somewhat resembling 
the decomposition of rotting leaves or 


settling 
smell 


stumps ; however, in the absence of 
air, decomposition 
takes place and the odors then given 
off may be quite objectionable. The 
large numbers of bacteria in the ac 
tivated sludge consist mostly of types 
that have grown and multiplied in the 
sludge, using the suspended and dis 


anacrobi soon 


DISPOSAL OF SEWAGE SLUDGE 


solved solids of the sewage as food 
The solids concentration in waste ac- 
tivated sludge is much less than in 
primary sludge, being usually not 
more than one per cent 

In a number of sewage treatment 
plants, waste activated sludge is 
mixed with the incoming raw sew 
age and thus settles out with the raw 
sewage solids in the primary settling 
tank. There are advantages and dis 
advantages in using this method, The 
waste activated sludge may help to 
flocculate some of the sewage solids 
and, as a result, a greater removal of 
solids should take place in the pri- 
tanks. In addition, there is 
some indication that a mixture of 
activated sludge and primary sludge 
will result in a higher concentration 
of combined sludge solids than could 
be obtained if the two sludges were 
settled separately. 


mary 


Wasting activated sludge to the 
primary tanks is troublesome when 
the activated sludge is “bulky” 
sludge. Bulky sludge is so light that 
not all of it will settle in the primary 
tank, and sludge solids will be carried 
hack into the aeration units, Only the 
lightest of the activated sludge gets 
back to the aerators, thus adding 
more undesirable sludge to that which 
is already so light that it will not 
settle well 


Digestion of Activated Sludge 


Activated sludge, either directly 
from settling units or after concen 
tration, often is pumped directly to 
separate sludge digestion tanks, The 
activated sludge is mixed with pri 
mary sludge in the digestion tank 
Activated sludge 
readily as the primary sludge, and 
the digested sludge solids can be 
disposed of by all methods previous 
ly described for the disposal of di- 
gested primary sludge 


decomposes as 


Vacuum Filtration and Drying 
Waste 


activated sludge solids 
taken directly from the secondary 
settling units can be filtered by 
vacuum filtration if the sludge is first 
conditioned with ferric chloride, fer 
ric sulphate, chlorinated copperas, or 
filter alum. In most ferric 
chloride is the most satisfactory 
coagulant. After filtration the waste 
activated sludge filter cake still con- 
tains about 80 to 83 per cent mois 
ture. The cake can be handled by 
forks, but is not dry enough to pre- 
vent aerobic decomposition; conse- 
quently, the filter cake cannot be 
piled or stored for any length of time 
without causing a nuisance. 
The activated sludge filter 


cases, 


cake 
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usually is passed through a hot air 
drier immediately after it comes from 
the vacuum filter. Drying reduces the 
moisture content to below ten per 
cent. In this condition the sludge 
solids can be stored indefinitely if 
kept dry. 

The dried filter cake is sold for 
fertilizer. The Milwaukee Sewerage 
Commission, the Chicago Sanitary 
District, and the City of Houston 
are the largest producers of this dried 
activated sludge. 

New York City transports waste 
activated sludge by barge out to a 
dumping ground at sea. The sludge 
is dumped so far from shore that no 
serious problem of gross pollution is 
created. 


Sewage Sludge as a Fertilizer 


A comparison between the ferti 
lizer values of sewage sludges and 
animal manures is shown by the an 
alyses given in Table | 





TABLE 1 


Comparative Fertilizer Values (%) 





Phosphoric 


Nitrogen Acid Potash Moisture 





Sewage Sludge: 
Digested 
(Dried) 
Dig 
Beds) 
Activated 

(Dried) ) ).13 


2.09 ).26 
(From 


0.19 0 .02 





Sheep 
Manure 1.20 
Poultry 

Manure 1.40 
Cow 
Manure 


64.0 
).40 68.0 


0.60 ' ).60 79.0 





All sewage sludges contain organic 
matter, nitrogen, phosphoric acid, and 
potash—constituents that are of value 
in fertilizers. Not all sludges contain 
the same concentration of these ma- 
terials, and thus the sludges do not 
have equal fertilizing value. The 
fertilizing value is contained in the 
solids, so that the more moisture a 
sludge contains the lower will be the 
fertilizing value. 

Some nitrogen, phosphate, and pot- 
ash are lost in anaerobic decomposi- 
tion. It is for this reason that di- 
gested sludge is not as good a ferti 
lizer as that produced directly from 
activated sludge. 


Summary 

There are many methods for the 
disposal of sewage sludges. Local 
conditions largely govern in choosing 
the method most suitable for a par- 
ticular municipality 





CATALYTIC REDUCTION PROCESS* 


Triples Sludge Digestion Rate to 
Boost Digestion Tank Capacity 


The CATALYTIC REDUCTION PROCESS 
is the only proved process for accelerating 
biological digestion. Originating in 1946, the 
PROCESS was developed, tested and verified 
over six years on both laboratory and plant 
scale. The results have been proven in full 
scale plant operation at the Columbus, Ohio 
and Erie, Pennsylvania Sewage Treatment 
Plants. The PROCESS is now being installed 
in seven other cities. 


DETAILS OF ONE TEST 


The CATALYTIC REDUCTION PROCESS 
applied to one 70’ tank at the Columbus Plant 


digested 3.38 times the quantity of sludge 


solids digested in a similar tank in parallel 
operation not using the PROCESS. The tank 
operating under the PROCESS produced a 
reduction of solids within established ranges, 
normal gas production and readily driable 
odorless sludge. 


PREVENTS FLOATING 

DIGESTIBLE SOLIDS 

By providing accelerated digestion, the 
CATALYTIC REDUCTION PROCESS 
offers the only fundamental and satisfactory 
method for preventing deep surface accumu- 
lation (sometimes mistakenly called scum) of 
digestible solids that are symptomatic of inade- 
quate digestion. CRP simultaneously acceler- 
ates and uniformly digests ALL digestible 
solids, 


Reports Available 


Reports describing the PROCESS in 
detail ore available on request. Write: 





* Patents Applied For 
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Spillway 


OVERFLOW FROM THE MAIN SECTION 


ty 1 thi larvest conmmunmty m the 


Philadelphia Largest City 
To Adopt Fluoridation 


vorld to provide its residents with 
fluoridated watet 
attects 


using as 


1954 


vanguard of the se 


program which 
2,131,700 


555 millions of gallons of 


bP hislack Iphia 1 he a pop 


much 


ptember 
ulation of 
cit (sa as water 
Va 1000th) to im 


dation project hi 


is a step calculated to reduce 
particularly 


pet da 


| 


cle ntai decay drastically 
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Pi > = % “ » 1 
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Get higher efficiency from your vacuum filters 
with Pennsalt Ferric Chloride 





Pennsalt Ferric Chloride provides 
maximum coagulating and flocculating 
action over a wider pH range than other 
coagulants used in dewatering sludge 
by vacuum filtration. This more effective 
action reduces the load on your filters 

increases the yield per filter holds 
filter downtime to a minimum gives 
you a drier, easier to handle cake 


Pennsalt District Offices 


Appleton, Wis.— Appleton 3-9307 
Chicago |, lll. Andover 3-6170 
Cincinnati 2, Ohio— Main 3168 
Detroit 26, Mich.— Woodward !-8051 
Paterson |, NJ.—Lombert 5.3500 
Philadelphia 7, Pa.—LOcust 4-4700 


Whether you run a large plant, or a Pittsburgh 19, Pa Atlantic 1.5233 


small community operation, it pays to 
use Pennsalt Ferric Chloride. It is avail- 
able in two easy-to-use forms: anhydrous 
FeCl, in drums, or a concentrated 
aqueous solution in tank cars. For 
further information on Ferric Chloride 
and its use in conditioning sewage, call 
our nearest District Office. Or write 
Industrial Chemicals Division, Pennsyl- 
vania Salt Mfg. Co., 981 Widener Bidg.., 
Philadelphia 7, Pa 


Pennsalt 
Chemicals 
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Mayor Clark and Water Commr. Baxter 


start first fluoride feeder. 


among children. City officials, espe 
cially Mayor Joseph S. Clark, Jr 
have taken a special interest in fluo 
ridation 

The entire carried 
out under the direction of Vhila 
delphia Water Commissioner, Sam 
uel S. Baxter, Gerald KE. Arnold, 
General Supt., Water Operations, and 
Elwood L. Bean, Chief, Water Treat 
with the assistance and advice 
Morris 


operation was 


ment 
of the consulting engineers, 
Knowles, Inc., of Pittsburgh 

Proportioneer’s Chem-O-Feede: 
was selected to perform the job of 
adding hydrofluosilicic acid to the 
flow of treated and filtered water. Ten 
units apply fluoride at all five ot 
Philadelphia's filter plants 
Lane, lTorresdale, Belmont, 
Upper and Lower Roxborough. Total 
costs of all feeders came to less than 


(Jueen 
ad 
and 


five thousand dollars 


Southern IW Conference 
Proceedings Published 


Complete proceedings of the 1954 
Southern Industrial Wastes Confer- 
ence are now available, it has been ar 
nounced by Manufacturing Chemists’ 
\ssociation, In 

Included in the 210-page proceed 
ings are the 22 papers which were pre 
sented at the three-day conference 
held last \pril in Houston, Texas 


Ihe | 


was sponsore a 
\ssociation of 


] e€xXas 


con ferenc c 
jointly by Southern 
Science and Industry, Inc., 
Chemical Council and MCA 

Copies of the proceedings are avail 
able through the Manufacturing 
Chemists’ Association, 1625 Eve 
Street NW, Washington 6, D. C., at 
$2.50 per copy 





Laurels for Oldest American 
Cast lron Mains Pass to Montreal 


Montreal! 
now be 


KXecent excavations m 
uncovered what are 
the oldest known 


still in 


(anada 
water 


Nortl 


reved to be 
mains service on the 


\merican continent 


Philadelphia's Mains Second Oldest 


feet of cast iron 


Several thousand 
pipe, which records show to have been 
laid 138 years ago are still in excellent 
operating condition 

Impressed by the unusual design of 
the pipe (see picture), the foreman in 
charge of the excavation called this to 
Frank V. Dowd, su 
perintending engineer of the 


stem. A search of the records proved 


the attention of 
walet 


that the pipe had been installed in 1816 
to replace original wooden mains laid 
n 1800 

Until Montreal uncovered this 1816 
pipe the Cast Iron Pipe Research As 
sociation believed that the 
iron pipe still m service was that 
stalled in Philadelphia in 1819 


ofa record breaker him 


olde st cast 


Somethit rig 
forebears 
to the 


jomed the cle 


self rank Dowd and his 


| 172 
lave given iz. 


Montreal system He 


ears of service 


partment in 1909, and his father and 
his grandfather also worked for the 
water utility. In the picture Mr. Dowd 
is pointing to some of the unusual de 


sign features of the old cast iron pips 


Des Moines Sewage Sludge 
Sold for Fertilizer 
The Des Moines 


given two local attorneys permission 


city council has 
to assume the contract for purchase 
of sludge from the sewage treatment 
plant for use in producing commercial 
fertilizer 

Lhe council told 
that, while the plant now did not pro 


members were 


duce enough sludge to make the fet 


V5A 


tilizer production profitable, it was 
hoped that increased volume of sludge 
from the treatment plant 


would 


resulting 
renovation and enlargement 


make for eventual profit 


New Use for Water 


Frantum, a service sta 
told Laltimore po 


washing a Cat 


(,eorge 


tion attendant 


lice he was recently 


when a man approached him from 


behind and said, “Gimme your 


THe 
Frantum said he whirled around 

and = squirted 

Tact he would-be 


a vell and fled 


water imsthe man s 


holdup man 


pave 








Buttortly Valve 


@ for woter and sewage treatment plonts 
@ for industrial waste treatment plonts 
@ for process industries and power plants 


Write for Bulletin 650-11. Builders-Providence, inc., 
350 Harris Avenue, Providence 1, Rhode Island 
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Meetings Sched 


y sheraton Hotel) Grand Ball 


4.W.W.A. (Mid-Winter Luncheon Meet 


all Blanchard, 56 Grand Street, White Plains 


Mass statler Hote 
Water Works ASSOCIATIOD Sec’y, |i 
mont Bldg., Boston, Mass 


York, N. Y. (Flotel Belmont Plaza 
on & Inpustreran Wastes ASsoctraTion. Sec'y 
No. Broadway, White Plains, N. Y 


Portland, Me 
Water Urimrrms Association. Sec’y, Earle A. Tarr 
vin St., Winthrop, Me 


wark, N. ] 
Section A.W.W.A, (Winter Luncheon Meeting) 
lywert, Box 178, Newark, N. J 


ndianapolis, Ind, (Lincoln Hotel 
ecTion A.W.W.A. Sec’y, R. J 


street, Indianapolis, Ind 


Bec ker l 130 W 


ton, Mass. (Statler Hotel 
LAND Water Works Association. Sec’y, Jos. ¢ 
04 Tremont Bidg., Boston, Mass 


b. 17-18—Columbus, O. (Ohio State Unu 
Onto Water Conic. (4th Annual Conference). Director, Ken 
eth W. Cosens, Ohio State Univ., Columbus, O 


’ 


Collewe Station, Tex. (Texas A & M) 
Water & Sewace Works Association. Sec’'y, V. M 
202 Indian Trail, Austin, Tex 


Chicago, Ill. (Palmer House 
1. Assoctation or Corrosion Encineers, Sec’y, A. M 
1061 M & M Bidg., 1 Main St., Houston, Tex 


poston Mass (Sheraton Plas a He tel) 
« Concerere Prive Association. Director, Howard F 
28 No. LaSalle St., Chicago, Ill 


ar «LR Trenton. N. | 

New lersey Sewace & Inpustrata Wastes Association. (1 

lay meeting). Sec’y, M. S. Kachorsky, P. O. Box 766, Man 
N. } 


|.23—Savannah, Ga. (DeSoto Hotel 
rueasTern Section A.W.W.A. Sec’y, N. M. de Jarnette 
State Office Bidg., Atlanta, Ga 


Bangor Me 
» Waree Urusrrmes Association. Sec’y, Earle A. Tarr 


Rowdoin St., Winthrop, Me 


Aor. 13-15—Hutchinson, Kans. (Baker Hotei 
Kaweas Section A.W.W.A. Sec'y, H. W. Bradley, 119 West 


Cloud, Salina, Kans 
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Apr. 13-15—Lincoln, Neb. (Cornhusker Hotel) 
Nepraska Section A.W.W.A. Sec’y, E. Bruce Meier, Univ. of 
Nebraska, Lincoln, Neb 


Apr. 14-16—Chandler, Ariz. (San Marcos Hotel 
Anizona Section A.W.W.A. Sec’y, Q. M. Mees, Univ. of Ari 
zona, 721 N. Olsen Ave., Tucson, Ariz 


Apr. 14-16—Chandler, Ariz. (San Marcos Hotel 
\nizona Sewace & Water Works ASsoctaTION 
tin M. Mees, 721 N. Olsen, Tucson, Ariz 


Sec’y, Quen 


Apr. 18-20—Quebec, Can. (Chateau Frontinas 
CANADIAN Section A.W.W.A. Sec’y, Dr. A. E. Berry, Dept. of 
Health, Parliament Buildings, Toronto, Ont., Can 


Apr. 20-22—Buffalo, N. Y. (Statler Hotel 
New York Secrion A.W.W.A. Sec’y, Kimball Blanchard, &¢ 
Grand Street, White Plains, N. Y 


Apr. 27-30--Riverside, Calif. (Mission [nn 
Cairorn1a Sewace & Inpusteata, Wastes Association. Sec’y 
J. C. Mallery, 4822 Dunsmore Ave., LaCrescenta, Calif 


Apr. 29-30—Butte, Mont. (Finlen Hotel 
Montana Section A.W.W.A, Sec’y, A. W 
Dept. of Health, Helena, Mont 


Clarkson, State 


May 4-6—Pittsburgh, Pa. (Hotel Webster Hall 
PENNSYLVANIA Section A.W.W.A. Sec’y, I 
Dept. of Health, Greensburg, Pa 


S. Morgan, State 


May 19-21— Yakima, Wash. (Chinook Hotel) 
Pactric Norruwest Secrion A.W.W.A. Sec’y, F. D. Jones 
Room 305, City Hall, Spokane, Wash 


May 25—Trenton, N. J. (Tentative) 
New Jersey Section A.W.W.A. (Summer Outing). Sec’y, C 
B. Tygert, Box 178, Newark, N. J 


June 8—Bar Harbor, Me 
Marne Water Uriirimes Association. Sec’y, Earle A. Tarr 
15 Bowdoin St., Winthrop, Me 








June 12-17—Chicago, Il 
American Water Worxs Association. (75th Annual 
Convention). Exec.-Sec’y, Harry E. Jordan, 521 Fifth 
Avenue, New York 17, N. Y. (All reservations being 
cleared through A.W.W.A. office.) 











June 13-14—Albany, N. Y. (Hotel Ten Eyck 
New York Sewace & Inpustaiat Wastes Association. Sec’y 
R. C. Sweeney, 21 No. Broadway, White Plains, N. Y 
(joint meeting with) 


lune 13-14—Albany, N. Y. (Hotel Ten Eyck 
New Ewnotanp Sewace & Inoustreta, Wastes ASsoctaTION 
Sec’y, Stephen M. Hurley, Jr., 331 State Office Bidg., Provi 
dence k l 


Aug. 15—Richmond, Me 
Marne Water Urmirres Association. Sec’y, Earle A. Tarr, 
15 Bowdoin St., Winthrop, Me 





Aug. 22-24—State College, Pa. (College Dormitories 
PENNSYLVANIA Water Works Operators ASSOCIATION. Sec’y 
R. Rupert Kountz, Penn. State University, State College, Pa 

(joint meeting with) 


Aug. 22-24 State Collewe Pa. (College Dormitories 
PENNSYLVANIA Sewace & InpustRiaL Wastes ASSOCIATION 
Sec’y, B. B. Bush, State Dept. of Health, Kirby Health Center 
Wilkes Barre, Pa 


Sept. 7-9—Saranac, N. Y Saranac /nn 
New York Secrion A.W.W.A. Sec’y, Kimball Blanchard 
Grand St., White Plains, N. ¥ 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel) 
KENTUCKY-TENNESSEE [NpUSTRIAL Wastes & Sewace Works 
Association. Sec’y, S. Leary Jones, 420 Sixth Ave., Nashville, 
Tenn 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel 
KenTucKy-TEeNNESSEE Section A.W.W.A. Sec’y, J 
Finney, Jr., 553 S. Limestone St., Lexington, Ky 


Wiley 


Sept. 14-16—F lint, Mich. (Durant Hotel 
Micnican Section A.W.W.A. Sec’y, T. L. Vander \ 
Dept. of Health, Lansing, Mich 








Sept. 18-22—Lake Placid, N. Y. (Lake Placid Club) 
New EnocLtanp Water Works Association. Sec’y, Jos 





C. Knox, 204 Tremont Bidg., Boston, Mass 








Sept. 21-23—Columbus, O. (Neil House 
Onto Secrion A.W.W.A. Sec’y, M. E 
& Light Co., Wilmington, O 


Druley, Dayton Power 


Sept. 21-23—Milwaukee, Wis. (Hotel Schroeder 
Wisconsin Section A.W.W.A. Sec’y, Leon A. Smith, City 
Hall, Madison, Wis 





Oct. 10-13—Atlantic City, N. J imbassador Hotel 
FEDERATION oF Sewace & InpustriaL Wastes ASSOCIA 
rion. (Annual Meeting). Sec’y, W. H. Wisely, 325 Ili 
nois Bldg., Champaign, II] 


(joint meeting with) 


Oct. 10-13—Atlantic City, N. ]. (Ambassador Hotel) 
New Jersey Sewace & Inpustreia, Wastes Associa 
rion. Sec’y, M. S. Kachorsky, P. O. Box 766, Manville 
N. J 











ict. 12— Norridgewock, Me 
Marne Warer Uricities Association. Sec'y, Earle A. Tarr 
15 Bowdoin St., Winthrop, Me 


ict. 16-19—San Antonio, Tex. (Gunter Hotel 
SoutHwest Secrion A.W.W.A. Sec’y, Leslie A. Jackson, Rob 
inson Memoria! Auditorium, Little Rock, Ark 


ct. 19-21—Des Moines, la 
lowa Section A.W.W.A. Sec’y, H. V 
Bidg., Marshalltown, la 


Pedersen, Municipal 


ict. 20-22—Atlantic City, N. J. (Madison Hotel 
New Jersey Section A.W.W.A., (Fall Meeting). Sec’y, C. B 
Cvwert, Box 178, Newark, N. ] 


ict. 24-28—New York, N. Y. (Hotel Statler) 

American Society or Civ. Encineers. (Annual Meeting) 
Sec’'y. Wm. N. Carey, 33 West 39th St., New York, N. ¥ 
ict. 25-28—Sacramento, Calif. (Senator Hotel 
Cautirorn1A Section A.W.W.A. Sec’y, Henry F. Jerauld, 1040 
Manzanita, Pasadena, Calif 


ict. 26-28— Washington, D. C. (Hotel to be announced 
CHESAPEAKE Section A.W.W.A. Sec’y, Carl J. Lauter, 6955 
t3rd St.. Washington, D. ¢ 


Dec. 14—Augusta, Me 
Maine Water Uritities Association. Sec’y, Earle A. Tarr 
15 Bowdoin St., Winthrop, Me 





— PORTABLE ——— 
AUTOMATIC 
PIPE CUTTERS 


with Pneumatic or Electric Drive 


for Cast Iron 
and Steel Pipe 
from 


6" to 60° diameter 


Weight: only 145 Ibs 
Clearance: 12" max. cround 
pipe 

Set up time: 5-10 min. by | 
or 2 unskilled men 
Machines operate under 
water 

Cuts 8” pipe in 5 min.—-24 
in 18 min 

Also available: ‘V" cutter 
v for welded steel pipe 


AMAZINGLY LOW COST 


SIX MONTHS 
GUARANTEE 





Write DRAWER D 


PRESCOTT TOOL CO., INC. 


BOX 7— GREENDALE BRANCH — WORCESTER 6, MASS. 
TELEPHONE WEST BOYLSTON 5-443] 











for: 


PEERLESS 
HORIZONTAL 
PUMPS 


Water Supply, Sewage 
and Waste Disposal, 
Boosting and 
Recirculation, Fire 
Protection, Cooling 
Tower Service and 
Process Services. 


Write for descriptive 
Bulletin on type 
| you require. 





“Al 


ij 
3 


; 


PEERLESS 
PUMP DIVISION 


Food Machinery and Chemical Corp. 
Factories: Los Angeles, Calif; Indianapolis, Ind. 


Offices: New York; Chicago; St, Lovis; Atlente; Phoenix; 
Dallas, Plainview and Lubbock, Texas; Fresno; 
los Angeles; Albuquerque; 


PEERLESS BUILDS DEPENDABLE PUMPS 


Water & Sewace Works, JANUARY, 1955 





WATER 


YEOMANS presents 


ins Cavitation SYSTEM 


For Municipal Waste Treatment 


One of the many possible arrangements is 
illustrated. The secondary treatment is provided 
by the Cavitator mechanism, a specially designed 
rotor with two arms mounted on a hollow shaft 
through which air is drawn for dispersion 
through the tank contents. The arms are stream- 
lined with the outer ends so constructed that 


when they are passed through the liquid at rela- 


tively high speeds they create a zone of Cavita- 
tion through which the liquid is recirculated 
continuously. Air and liquid are drawn into the 
cavitation zone under vapor pressure conditions. 
As the bubbles rise they implode with such 
tremendous force that the pressure actually 


drives the oxygen into the tank. 


* high oxygen transfer efficiency —requires only 120 cu. ft. of air per 


Ib. B.O.D. removal. 


¢ exceptional performance on low flows with high 8.0.0. 
© low installation and operating cost with a high degree of purification. 


Primary clarification and digestion is accomplished in a single structure, the Spiragester 


A Spiraflo is used for clarification 


Secure detailed information. See your local Yeomans representative 
listed in the Yellow Pages of your telephone book under “Pumps” or contact 


factory direct. 


Yeomans Brothers Company, 1999-9 N. Ruby Street, Melrose Park, Illinois 


Manufacturers of: Distributors © Clarifiers « Digesters © Mechanical Aerators © Pneumatic Sewage 


Ejectors °@ 


Centrifugal Pumps 
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NOTE THE NUMBERS 


on these cards 


they correspond with the 
headings in our 


EQUIPMENT AND LITERATURE COLUMNS 


To receive further information 


on any of the listed 


EQUIPMENT OR LITERATURE 


just circle the corresponding 


numbers on the card 


Fill in your name, address, title 


and mail! 


For your convenience these 


cards require no postage. 


*PLEASE SEND ME INFORMATION ON 
THE ITEMS CIRCLED BELOW 


101 WW 121 126 
102 112 122 
113 


Your Nome 
Tithe 
Compony or Dept. 


Address 


“ITEMS LISTED NOT SERVICED AFTER MAR. 31, 1955 








*PLEASE SEND ME INFORMATION ON 
THE ITEMS CIRCLED BELOW 


106 Ba 116 121 126 
112 117 127 
113 118 128 
114 19 129 
115 120 130 


Ww YOU WISH TO RECEIVE FURTHER INFORMATION ON 
PRODUCTS ADVERTISED OR REFERRED TO IM THE ARTICLES, 
OF THIS ISSUE—4IST THE PAGE AND ITEM BELOW. 


Your Nome 
Tithe 
Compony or Dept. 


Address 


“ITEMS LISTED NOT SERVICED AFTER MAR. 31, 1955 





INFORMATION 


DESCRIBED 


Equipment — Products 
information — Literature 
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If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


W&SW 


Known as the BalanCel Pneumatic 
lransmitter, Model ATD, this unit 
is compact (only 7 in. long, 3 in 
diameter, and 4 Ib. weight), operates 
on the force-balance principle, and 
delivers a pneumatic output pressure, 


jew Equipment 


tional to changes in loading pressures 
Che output may be a direct or in 
verse function of a single loading 
pressure or of the difference or sum 
of more than one loading pressure 
Small diameter tubing between the 


New River-Crossing Pipe 
101 

James B. Clow & 
Illinois, has developed a new river 
crossing that deflected as 
much as 15° without impeding the 
flow of the pipe’s contents. The rea 


Sons, 


Chicago, 


may be 


son for this free-flowing characteris 
tic, even with extreme deflection, lies 
in the new ball-and-socket design. 
Other advantages claimed for this 
only 3 pieces to each joint 
solid follower 
besides the 
rubber: 


pipe are 
(1 complete pipe, | 
ring, | solid ring gasket), 
bolts and nuts; no split parts ; 
gasket 
and 


symmetrical in cross 
installed the 
installation 


greater ease ol 


section, 
cannot be wrong 
costs 
result joint 
make-up, Clow asserts, and from the 


Lower labor 


from the 


Way 


longer laying lengths (approximately 
186” long ) 


-— 


BalanCel Pneumatic Transmitter 
102 
Builders-Providence, Inc., Division 
of B-I-F Industries, Inc., Providence, 
RK. I., has announced the development 
of a unit to meet the need for a low 
transmitter, 
water filtra 


cost, simple, sensitive 
designed especially for 
tion, sewage and low pressure indus 


trial service 


changes in which are exactly propor 


(Continued on page 100A) 


“Out of sight—out of mind” can be a mighty expensive philosophy 
in any water distribution system. The above unretouched 
photograph proves this point, It shows a badly tuberculated 
eight inch main whose inside diameter was reduced to an average 
of almost 4.5 inches. Resultant higher pumping costs with reduced 
pressure and carrying capacity make it costly to tolerate such 
conditions. That is why the savings effected in reduced pumping costs 
frequently pay for the low cost of National water main cleaning. 
Since there’s never a charge or obligation to inspect your 
mains, call National now! 


“en, 


/ 
Y Call sie MU lernal Pog : 


ATIONAL WATER MAIN CLEANING COMPANY 


so 50 Church Street * New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECATUR, GA, 
P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. Michigan Avenve 
ERIE, PA; 439 E. 6th Street * Fi} ANDREAU, S.D.; 315 N. Crescent Street * KANSAS CITY, MO; 406 
Merchandise Mart and 2201 Grand Avenue * LITTLE FALLS, NJ; BOX 91 * LOS ANGELES; 5075 
Santa Fe Avenue * MINNEAPOLIS, MINN; 200 Lumber Exchange Building * RICHMOND, VA; 210 
E. Franklin Street * SALT LAKE CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, 
TENNESSEE; 204 Slayton Street * MONTREAL, CANADA; 2032 Union Avenve * WINNIPEG, CAN 
ADA; 576 Wall Street * HAVANA, CUBA; Lawrence H. Daniels, P.O. Box 531 * SAN JUAN, PUERTO 
RICO; Lwvis F. Caratini, Apartado 2184 
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trananiutter remote instru 


ment conve pneumatic signal 


which actuates the instrument mech 
ati 
Transmitter is ideal 


¢ KBalanCel 


uited for measuring rate of flow, 
of head, liquid level, and pressure 
pet) well 

the summation or averaging 

Che Trans 
and 


It is equally 
wore quantities 

imple to install con 
licate or complicated parts, 
by air supply pressure 
a nrunimum output pres 
irom zero 


i and is free 


< 





bronze mounted, 
seat 
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New Magnetic Meter Handles 
Larger Lines, Unlimited Flows 
103 
rhe Foxboro Company, Foxboro, 


Mass , 


has developed a new electro 


Electric motor operation is recommended 
for large M & H Gate Valves, or where 
valves are frequently operated, or where 
valves are located in remote, inaccessible 


or hazardous places. The remote control 
operated 


possible with electric motor 

& H Valves, is a convenience which 
frequently increases efficiency and 
reduces operating costs. 


The 36” motor operated M & H Valve 
illustrated here is standard M & H Gate 
Valve design and construction —iron body, 
double disc, parallel 
All sizes of electric motor operated 
M & H Gate Valves are available in Class 
A for 50 lbs. working pressure, Class B 

~ for 100 lbs. working pressure 

yi) or A.W.W. A. Claas C for 150 

“te *a} Ibs. working pressure. Fur- 

> nished with hub, flanged or 

Lif x mechanical joint ends 


M & H Gate Valves may 
be ordered equipped also 
with usual accessories such 
as gearing, by-passes; 
rollers, tracks and scrapers; 
double square bottom, in- 
dicators, or for hydraulic 
eylinder operation. For 
complete information, 
write or wire M & H Vaive 
and Fittings Company, 
Anniston, Alabama 


FOR WATER WORK 
INDUSTRY « 


PIRE PR 


EWA 
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magnetic flow meter, designed for 2” 
to 8” flow lines. Incorporating all the 
unique advantages of electromagnetic 
metering, the instrument is additional- 
ly rated for unlimited maximum 
flows, making practical a number of 
flow measurement applications im- 
possible with ordinary metering equip- 
ment. 

The Foxboro Magnetic Flow Meter 
will measure the volume flow rate of 
any liquid of sufficient conductance 
and velocity. Unaffected by the pres- 
sure, viscosity, density or changes in 
conductivity of the flowing liquid, it 
is recommended for aqueous solu- 
tions, slurries, acids and other corros- 
ives 

The unit consists of a nonmagnetic 
flow tube with an insulating liner con- 
taining flush-mounted metallic elec- 
trodes and surrounded by an AC 
electromagnet. When conductive 
liquid passes through the tube, an al- 
ternating voltage is set up between 
the electrodes which varies linearly in 
proportion to the rate of the flow 
Lead wires from the electrodes trans- 
mit this voltage output to a new type 
Dynalog (electronic) Recorder, pro- 
ducing a chart record in appropriate 
units of flow. 

Over-all accuracy is within +1% 
of the scale span from maximum flow 
down to zero flow despite such factors 
as turbulence, dirty flow, etc. Meter 
produces no more pressure drop than 
a length of pipe equivalent to the 
meter tube 


Easy-To-Use Pipe 
Line Scraper 


104 

The Carver-Stimpson Pipe Clean 
ing Co., Inc., Walters, Oklahoma has 
available the Flex-O Hydraulic Pipe 
Line Scraper 

According to the company, the 
Flex-O scrapers are simple to operate 
and will allow the user to clean his 
water mains and sewage force mains 
at his convenience at a fraction of 
the cost of contract cleaning. 

The company also points out that 
with the scraper no experienced men 
are needed, The pipe line is simply 
cut to insert the scraper, and another 
cut is made at the end of the section 
to be cleaned for exit of the cleaner 
and cuttings. No rods or pulling de- 
vices are needed, only ordinary city 
pressure. 
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Charlab Washer 
105 


Fisher Scientific Company, Pitts- 
burgh, Pa., has available the 
proved Fisher Charlab Washer with 
a new series of glassware baskets to 
extend the washer’s versatility. In the 
new Charlab. according to Fisher 
engineers, everything from over-size 
graduates to micro pipettes can be 
accommodated. This includes large, 
odd-shaped funnels and flasks that 
are not usually handled by mechanical 
washers 

Large pieces of glass are locked 
directly in place with the Charlab’s 
unique screens-and-rods combination 
(these screens and rods fit into the 
constellation of holes drilled into 
carrier discs). Smaller 
or special pieces—test tubes, syringes, 
microscope slides, Petri 
into the new accessory baskets which 
are attached to the carrier discs with 


heavy brass 


rods 

The revolving discs dip the loaded 
baskets and screens-and-rods 
binations into the hot 
each piece of glassware fills with hot 
cleaning solution (160°F for most 
212°F for such media as agar) 
soars .. 


com- 


wash water: 


jobs, 


the wheel goes around. The “heart” 
of the washer’s thoroughness is this 
turbulent flow of hot wash water into, 
around, and out of the glassware 
Another major feature of the 
Charlab is its capacity. Although it 


dishes—go | 


| 


m- | 





and empties again as | 


needs only 20 x 40 inches of floor | 
space, it accommodates, in one load, | 


Somme 


dishes 


New Algaecide For 
Reservoirs 


106 


Wallace & Tiernan, Inc., 
N. ]., has developed a new product 
called Algeeclear for the control of 
algae in pools and reservoirs 

\lgeeclear is said to dissolve easily, 
remain in solution under adverse pH 


1300 test tubes plus 60 Petri | 


Newark, | 


and alkalinity conditions and is more | 


economical to use than Copper Sul 
tate 
a dry, granular mixture of a patented 
combination that does not precipitate 
in high pH and carbonate alkalinity 
carbohydrates and 
support bacterial 


free of 
not 


water, 15s 
will therefore 
growth 
Recommended for the control of 
algae is an initial dosage of 0.25 Ibs 
per 10,000 gals. of water with subse 
smaller amounts to continue 
as required by the addition 


quent 
control 
of make-up water 


Wallace & Tiernan Algeeclear is | 





| 
| 
| 
| 
| 
| 
| 
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Bitumastic 70-B Enamel 


makes the difference by preventing corrosion 


@ Flow capacity stays high when 
Bitumastic® 70-B Enamel protects 
interior surfaces of steel pipe lines. 
This durable enamel prevents rust, 
corrosion, incrustation and tuber- 
culation . . . keeps pipe lines from 
“shrinking.” With this kind of pro- 
tection, there’s no need to spend 
money on over-sized pipe in order 
to allow for future loss in flow ca 
pacity. Flow tests conducted on 
steel pipe lines, centrifugally lined 
with hot Bitumastic 70-B Enamel, 
have shown the value of Hazen- 
Williams coefficient“C” = 145 to 160. 

You can save money in another 


way with Bitumastic 70-B Enamel. 


i 
KOPPERS 
vW 


When applied to a thickness of 
Ye", it protects the exterior of pipe 
against the corrosive action of the 
soil. It is wasteful to specify an ex 
cess of wall thickness to compen 
sate for corrosion. It is more eco 
nomical to specify just enough wall 
thickness to give the pipe adequate 
structural strength and to use Bitu- 
mastic 70-B Enamel to prevent 
corrosion 

Use strong, durable steel pipe, 
lined and coated with Bitumastic 
70-B Enamel, and give your com 
munity worthwhile savings. Write 
for full information on protecting 


large-diameter water lines. 


BITUMASTIC enamets 


KOPPERS COMPANY, INC., Tar Products Division 
Dept. 1022-T, Pittsburgh 19, Pennsylvania 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGFLES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA 
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Rubberchem Pump 
107 
New 


ngineering Company, 
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ark, N.J. offer new displacement 
pump. Embodying the time-tried de- 
sign and features of the Eco stainless 
steel and Teflon All-Chem pump, it 
now features precision molded syn- 
thetic rubber pump casings 

Suitable for corrosive fluids and 
capacities of up to ten GPM and 100 
PSI for sustained service. 

Ruggedly built, age-cured and 
fully stress relieved, the new Rub- 
berchem pump offers the lowest cost 
pumping unit in its range of capaci- 
ties 

Unexcelled suction lift, safety be- 

ause of its self-priming design, and 





AUTOMATIC BACKWASH SAND FILTERS 





for 
TRADE 
WASTES 


+ 
6’ x 52° Hardinge Filter 
handling “white water” 
in a Canadian paper 


plant. No shut-down or 
change-over necessary 
for back-washing. 


for 
WATER 
SUPPLY 
4 
121,’ x 40° Hardinge 
Automatic Backwash 
Sand Filter in a Ver- 
mont municipal wa- 
ter-treating plant. It 
cleans its own filter 
bed automatically. 
Highly efficient. 


9 x 28° Hardinge’ 
ABW Sand Filter op- 
erating on sewage 
settling tank effluent 
at a sewage disposal 
plant in British Co- 
lumbia. It runs indef- 
initely with very little 
attention. 


HARDINGE 


COMPANY, 


YORK. PENNSYLVANIA . 
New York + 


Water & Sewace Works, JANUARY, 


240 Arch St. . 
Teronte + Chicage + Hibbing + Houston + Salt Lake City - San Francisco 


1955 


INCORPORATED 


Main Office and Works 








linear flow are standard features of 
this chemical service pump 

Ideal for the conveyance of chlo- 
rine bearing fluids, i.e., water, hy- 
drochloric and other acids, as well as 
a great many alkalies and organic 
and inorganic fluids compatible with 
synthetic rubber. 








Deep Well Pump Drive 
108 

Universal Gear Corp., Indianapolis, 
Ind., has developed a new flexible 
Deep Well Pump Drive PR-12 that 
provides any ratio up to 5:1. 

Designed for connection of inter 
nal combustion engines to deep well 
pumps, this new drive may be used 
as either a speed reducer or increaser. 
Its horsepower capacity is 50 to 450. 

The vertical shaft is hollow to per- 
mit passage of the pump shaft into 
the spin coupling hub. The split hub 
allows easy adjustment of the pump 
shaft to any desired position 

Anti-friction type bearings on the 
vertical shaft are of ample size and 
weight to sustain the vertical thrust 
of the pump impeller. A gear-type 
lube oil pump is built into the unit. 

The right angle stage features spi- 
ral bevel gears, while reduction is 
achieved through precision helical 
gears. 


Salt Water Current Meter 


109 

W. & L. E. Gurley, Troy, N. Y., 
has developed a salt water model of 
the Gurley Current Meter. 

The new salt water model incorpo 
rates a commutator which indicates 
each tenth revolution of the bucket 
wheel. A commutator for indicating 
single revolutions can also be sup- 
plied. The commutator box is posi- 
tively sealed, excluding salt water, a 
conductor of electricity, from the con- 
tact chamber—thus preventing the 
meter being rendered inoperative by 
short circuits across the contact points. 

The meters are available in a variety 
of outfits—for use by overhead-cable 
suspension, wading-rod suspension, 
and exploration or survey parties. 
Gurley also makes the Pygmy for 
shallow streams, flumes and canals 
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pH Meter Features Quick 
Servicing, Versatility 


110 


Beckman Instruments, Inc., South 
Pasadena, Calif., has announced a 
compact, panel-mounted automatic 
pH meter, that can be serviced in 
minutes by personnel right on the 
iol 

It represents the first industrial pH 
meter to accommodate virtually any 
combination of recorder and meter 
ranges. Its circuit allows the record- 
er pH scale to be shifted up or down, 
expanded or compressed. The entire 
pH range or as few as 3 pH units 
can be recorded full-scale on the 
recorder chart 

Circuits of the new meter are de- 
signed in three “plug-in” units, 
which can be instantly replaced by 
spares without disturbing panel con 
nections. This feature insures unin 
terrupted control of pH in industrial 
processes without the need for 
trained repair specialists 

he circuit units are mounted on 
the inside of the meter door, with 
the housing itself permanently in 
stalled on a rack or panel. The door 
can be lifted entirely off its hinges, 
enabling complete dissassembly of 
the instrument in less than 10 min- 
utes with just a screwdrivet 


Hydraulic Digging Weel 
Control On Trenchliner 
TD 


Parsons Company, Newton, 
as announced that hydraulic 
f the digging wheel is an im 
nt feature of the new 150 wheel 

l renchlinet 
vying wheel travels up and down 
a vertical mast. Hydraulic ram raises 
and lowers the wheel, holds close 
grade tolerance at any depth. Mast is 


also power controlled. A separate hy 


draulic ram tilts the mast to carry 
weight of the wheel forward on the 
machine for proper balance when 
traveling, loading or unloading on 
trucks or trailers. The Model 150 is 
equipped with a range of 30 digging 
feeds, and three speeds on the heavy 
duty digging wheel up to 11.25 r.p.m 





Yes, 38.6 percent of all Hydrocranes sold are additional machines 
bought by satisfied users. In fact, many owners are now fleet operators 
— buying a 3rd, 4th, Sth and even a 6th Hydrocrane! Here's real 
proof that this all-hydraulic truck crane produces big, gives owners 
an extra profit pay-off. 

Only Hydrocrane gives you all these: 


® “Reach-ability” with hydraulically telescoping boom, 


@ Maneuverability with extremely short tail swing, lower over- 
all height. 


Stability with four hydraulically controlled outriggers. 
Mobility with speeds up to 50 mph. 
“Control-ability” with full hydraulic, finger tip control. 


Convertibility — quickly changed to dragshovel front end richt 
in the field. 


Plus these additional features: 


© Self-power — Hydrocrane has its own independent power unit. 
(optional) 


Remote control — start it, drive it, turn it, stop it right from 
the crane cab. (optional) 


Selector unit — foot control channels extra hydraulie fluid to 
line hoist bank — gives you 50% faster line speed. (optional) 


Increased line speeds — even without selector valve unit, all 
line speeds are now 10% faster. 


New pressure relief valve — provides even better control of 
hydraulic pressure. 


Increased crane rating — maximum capacity now 4-ton with 
two-part hoist. 


eWrist-action dipper for Hydrohoe — provides variable digging 
angles . . . delivers extra digging power. sons 


Arrange a demonstration now! 


S-ERIE COM South Milwaukee Wiscensin 
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Mueller Promotes Baker 


Mueller Ce Illinois, has 


promotion of | 


Decatur, 
announced the 
Baker to the position of As 
Manager of the 
pan Lo Angeles Plant 
Mr. Baker's new position puts him 
charge of all sales personnel of the 


( ,eore* 


stant ale Com 


He assumed his 


\ngeles Plant 
1954 


in December, 


Armco Opens Jefferson City Plant 


Armco Drainage & Metal Prod 
ucts, Inc., Middletown, Ohio, has 
announced the opening of the new 
Jefferson City, Missouri, plant 

The new plant fabricate 
metal drainage pipe, eliptically- 
shaped pipe arch for where 
headroom is low, and special fit- 
tings to adapt the pipe and pipe 


will 


use 





J f-j.e-x-i-b-].e pipe cleaning company 


9324 Se. Norwalk Bivd., Los Nieto: 


Califorma « 


P.O. Box 167 + Oxford 5-5713 


P. O. Box 191, South Houston, Texas 








Se 
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arch to a wide variety of drainage 
conditions. 

The products of the Jefferson City 
plant will be especially adapted to 
road construction and municipal 
sewer installations. In addition, the 
plant will maintain stocks of other 
Armco Drainage products. Armco 
foundation piling, Hel-Cor pipe, 
MULTI-PLATE, Liner Plate, 
Flex Beam highway guardrail, and 
sheeting will be kept on hand for 
the convenience of Missouri con- 
tractors 


Tennessee Corp. 
Announces Promotions 


Tennessee Corporation, Atlanta, 
Georgia, has announced that Mr 
E. H. Shelton, formerly Sales Man 
ager of the Atlanta sales office, has 
been appointed to the newly created 
position of General Sales Manager 
with offices in New York 

L. S. Kaniecki was promoted to 
Manager, Chemical Sales, and H. G 
Cunningham Assistant Manager, 
Chemical Sales, with offices in At- 
lanta. R. W. Alexander was ap 
pointed Assistant General Manager 
of the Company’s Lockland, Ohio 


ee 





‘ft 
Rhodia Appoints Nichols 
To Head Alamask Division 


Rhodia, Inc., New York, N. Y., has 
announced the appointment of H. C 
Nichols as head of the Engineering 
Service Section of the Industrial Re- 
odorants (Alamask) Division. 

The creation of the Engineering 
Service Section follows the announce- 
ment by Rhodia of the commercial 
availability of three new, industrial 
reodorants for odor abatement in 
sewage systems, dumps, lagoons and 
settling ponds. 

A graduate of University of Mich- 
igan in 1932, Mr. Nichols started his 
career with Swift & Co., as super- 











visor in charge of glycerine refining 
From 1943 until 1947 he with 
American Cyanamid Company in 
charge of pharmaceuticals, and in 
charge of the air pollution abatement 
program 

In 1948 Mr. Nichols joined Merck 
& Co., 
group engineering division responsi 
ble for industrial waste treatment and 
air pollution abatement engineering 
design for all Merck plants. For the 
past year he has been with the Engi 
neering Corp. of America, consultant 
in engineering design for industrial 
waste treatment and odor abatement 
for the chemical process and petro 


was 


as associate in charge of the 


leum industries 


American Well Works 
Appoints Representative 


Water & Sewage Equipment 
Company, 711 West Lake Street, 
Minneapolis 8, Minn., has 
appointed as sales representative 
for the states of Minnesota, North 
Dakota and South Dakota by the 
American Well Works, Aurora, II- 
linois 

Operation of this firm 
representatives is under the per 
sonal direction of Mr. J. W. Dou 
sette, General Manager. Mr. Dou 
sette is well known in the sewage, 
industrial waste and water treat 
ment fields through his many years 
of association with the Iowa Valve 
Company and his activity as Gen 
eral Sales Manager of Iowa Valve 
Division of the Clow Company 


been 


of sales 


Rockwell Reorganizes 
Midwest Sales Set-Up 


Rockwell Manufacturing Com 
pany’s Meter Valve Division, 
Pittsburgh, | announced the 
reorganization of its entire Midwest 
r in 


Luough 


and 
’a., has 
ern sales set-up to provide 
creased service to customers 
out that section, according to L. A 
Dixon, Jr., vice-president 

As a first step, M1 
Carl K. Madison, Midwestern re 


gional manager, has been promoted to 


Dixon said, 


vice-president in charge of new prod 
uct sales for the entire division, and 
the Midwestern sales region has been 
divided into two 
Southwestern and a smaller Midwest 


new regions—a 
ern 

Roy R. Bush, Tulsa, Okla., district 
manager, has been named Midwestern 


region 


regional manager with headquarters 
at Tulsa; and W. R. McLaughlin, 
manager of the Dallas office, becomes 
Southwestern regional manager with 
headquarters at Dallas 


Part of installation of 4 R-C 
Blowers in metropolitan 
sewage treatment pilont. 


No failures in volume or 
pressure with R-C Rotary Blowers 


ECK 


a&7? 


ENTIALS 


] Accurate volume at 
* required pressure 
High efficiency—low 
operating cost 


Low maintenance cost 
—low down time 


Freedom from oil or oi! 
vapor contamination 


2. 
3. 
4. 


Check your present blowers 
and if they don't measure 
up, it may be an economy to 
replace them with modern 
R-C equipment. 


In any capacity, from 5 cfm to 
50,000 cfm, R-C Rotary Positive 
Blowers faithfully and accurately 
deliver their rated volumes and 
pressures. That's one most impor- 
tant reason for their wide use in 
sewage treatment plants where 
positive control of these two basic 
characteristics is essential. 


But there are other reasons, too, 
for the selection of R-C Blowers 
wherever air must be moved for 
industrial processing. Check the 
accompanying list of ‘BIG 4”’ 
essentials and you’!l see why sturdy 
R-C Rotary Positive Blowers have 
long been ‘‘standard”’ with thou- 
sands of purchasers for widely 
varying applications. 

If you have a job of moving air 
or gas, call the R-C engineer. With 
Rotary Positives, Centrifugals and 
the new Spiraxials, he can give you 
unbiased counsel and suggestions. 
Or, write us about your needs, and 
we'll send informative bulletins on 
equipment for new installations 
or replacements. 


—— ooTS-PONNERSVILLE BLOWER 


A DIVISION OF ORESSER 
155 Mevunt Ave. . 


INDUSTRIES, INC. 
Connersville, indienne 


Water & SEWAGE WORKS, . 
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Continuous Gravimetric “Continuous Gravimetric Propor- 
tioning Systems” in the form of an 
applications bulletin. Written by 
112 R. P. Lowe, President of Propor- 
Proportioneers, Inc., Division of _ tioneers, Inc., this bulletin contains 
[-F Industries, Inc., Providence, photographs, diagrams, flowgrams, 
|., has reprinted an article on and chapters on: Considerations ; 


Proportioning Systems 
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Pipe Line Equipment 
WATER ° GAS - SEWER 


Bottled Gas Calking Tool Outfit Portable Lead 
Lead Melting Furnace Melting Furnace 


Va ld’ 


For water mains up to 12" 
Strong leather bag. Keeps 
Asbestos Joint Runners the right tool for gvery job 
within easy reach 
\ handy outfit for quick 
action, equipped with gaso 
line burner 


Pipe Cutter 


Inexpensive 

way of cut 

ting pipe 

Every wheel 

in contact 

with the pipe 

M-D Cut-ln Connections isa cutting 

‘ Sow diac, so cutter 
or sewers need be moved only a short 
distance to cut entirely 
Test Plugs for around the pipe 
Bell or Spigot End Tapax 
‘ rhe orig 
Cast Iron Pipe. inal man 
hole cush 
ion. Takes 
the bang 
. ‘ sewer pur of 
: sounstts ‘tes er Ge ee. manhole 


; Pies Une overs 
iraneh « Centers 


e sewer tine 





On this page are shown 
Leak Detecter only a few of the hun- 
dreds of items to be lader 
signed. to ‘s ve even the found in the POLLARD It ae + ade buried 
Catalog. Write for a copy pipe line with this handy 


most diff t leak detecting 


problen of Catalog No. 25G. pipe finder 


JOSEPH G. POLLARD CO., INC. 


Western Office MAIN OFFICE AND FACTORY Southern Office 
1064 Peoples Gas Bidg 333 Chandler Bidg. 





Chicago, Ill New Hyde Park, N. Y. Atlante, Ga. 
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Which System to Use; Loss-In- 
Weight Proportioning Systems; 
Proportioning of TEL and gaso- 
line; Proportioning Multiple 
Liquids; Pulp-Sheet Feeding in 
Alpha-Cellulose Manufacture; 
selt-Type Gravimetric Feeders ; 
Compounding of Fertilizer Mix- 
tures; Belt Feeders with Pneu- 
matic Load Cells; and Electronic 
Load Cells. 


Backflow and Back-Siphonage 
Preventer 
13 

Hersey Manufacturing Company, 
South Boston, Mass., has just pub- 
lished a 4-page folder on their 
Backflow and Back-Siphonage Pre- 
venter. 

The folder contains a complete 
description of the unit and lists its 
advantages. A cut-away photo- 
graph with keyed text explains the 
operation of the preventer. A di- 
mension line drawing and tables 
are also included. 

The back page contains a series 
of six charts showing the loss of 
pressure curves for the unit from 
the 2 inch size through the 10 
inch size. 


Automatic Sewage Wet Well 
Pump Control 
114 

Builders-Providence, Inc., Divi- 
sion of B-I-F Industries, Inc., Prov- 
idence, R. I., has announced the is- 
suance of an application bulletin 
that describes the operation of a 
simple, non-clogging, pneumatical- 
ly-operated Wet Well Pump Con- 
trol Package. This bulletin, with a 
clear, easy-to-read Flowgram, tells 
how this dependable, low-cost pack- 
age starts, stops and controls the 
speed of wet well pumps while in- 
creasing station operational effi- 
ciency and substantially decreasing 
maintenance 


Plumbing Chemicals 
15 

The Hercules Chemical Company, 
New York, N. Y., has announced the 
publication of a new 4 page descrip- 
tive catalog for industrial, institu- 
tional, farm and home reference in- 
corporating its entire line of Plumb- 
ing Chemicals sold through author- 
ized wholesalers. 

The new catalog includes drain pipe 
cleaners, cesspool and septic tank 
cleaner, boiler compounds, root de- 
stroyer, a new prepared solder and 
flux, cutting oils and pipe joint com- 
pounds. In all, the catalog covers 24 
of Hercules’ most popular plumbing 
chemicals, 
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Water in Process Use 
116 


Hall Laboratories, Inc., Pittsburgh, 


Pa., has just released a 6-page folder 
entitled “Water in Process Use” 
that discusses the value of a broad 
approach to industrial water problems 
through an overall survey of process 
water 

lhe folder gives examples of how 
a process water survey to find out how 
water is being used—or wasted—in a 
plant can have some or all of the fol- 
lowing benefits : conservation of criti- 
cal materials, reduction of water use, 
and savings in waste-water treatment. 

Special knowledge and experience 
applied to one water problem will 
often lead to “fringe benefits,” un 
planned for, but nonetheless welcome, 
are discussed 
Recording Controlling, 
And Telemetering Bulletin 

117 

rhe Bristol Company, Waterbury, 
Conn., has just issued a new general 
bulletin listing and illustrating their 
complete line of Recording Auto- 
matic Controlling, and Telemeter- 
ing Instruments. 

rhe bulletin features the new line 
of Metagraphic Pneumatic Trans 
mission instruments, which divide the 
functions of measuring, recording, 
and controlling into three separate 


I 
I 


instruments to achieve maximum flex 
ibility in application. The Metagraphic 
receivers also have the feature of 
quick interchangeability of recorders 
and indicators, The changeover is ac 
complished without loss of signal 
pressure or control 
In addition to the Metagraphi line, 
the bulletin illustrates and describes 
briefly the full line of recorders and 
controllers for temperature, flow, 
liquid level, mechanical motion, run 
ning time, count, and operation, and 
speed 
Turbine Pumps 
18 
©. Smith Corporation, Pa 
ast Works, Los 


has just issued an 8-page bul 


Angeles, 


letin entitled “Turbine Pumps for | 


Industry.” 

[he bulletin describes and illus 
trates the latest models of vertical tur 
bine pumps being manufactured at the 
Pacific Coast plant 
part of the new line being developed 
by the Hydraulic Products group of 
the Corporation 

Included in the bulletin are chara 
teristic curves and detailed descrip 
tions of the principal components 
Drawings of typical applications are 
also showr 





[hese pumps are 


BIG valve...little space 


cost, easy installation and proven low 
maintenance make them the logical solu- 
tion to valving problems, both for new 
projects and as replacements. 


The disc in this 84-in. low pressure 
Butterfly Valve must withstand 138,000 
Ibs. of force when closed against a 25 
P.S1. line pressure . yet the face to 
face dimension is only 18 in. and the 
entire valve weighs just 12,000 Ibs 
Even under this severe loading Pratt 
design keeps the bearing pressure well 
below 2500 P.S.J 

Pratt Rubber Seat Butterfly Valves 
are manufactured in sizes from 10 in 
to 168 in. in diameter, in pressure rat- 
ings up to 125 P.S1. Their low initial 


ee. 


PRATT 


The Henry Pratt Compeny originated 
and has been making this type of valve 
for over 28 years. Our background 
represents the greatest cumulative expe- 
rience in the industry. lt is the reason 
why Pratt Valves are so convenient 
to install, easy to operate and give 
long years of trouble-free service. For 
full details write for Bulletin 1-C. 


Send for 
informative 
booklet 
“Understanding 
Butterfly 
Valves.” 


SEAT 


Butterfly Valves 


Henry Pratt Compony, 2222 $. Halsted St., Chicago &, Ill, Representatives in principal cities 
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14 YEARS LATER 


8 Climax Engines installed in 1940 in the 
Rock Island, Illinois, Sewage Treatment 
Plant are “all in excellent shape today,”’ 
reports Mr. Armin J. Grossell, Supt. of 
Public Service. 


2 Engines, rated 75 HP at 720 RPM respectively driving 
sewage pumps have a total of 12% years operation between 
them. 
1 Engine, direct connected to a 720 RPM generator has run 
over 75,000 hours. 
5 Engines, rated 125 HP at 1200, connected to storm sewer 
pumps, operate only during emergencies. One of the 5 has 
logged 24,000 hours. 

A careful maintenance program has contributed 

to the fine engine performance. Such performance 

is to be expected when ‘you specify Climax. 


Plant designed by and built under supervision of Consoer, 
Townsend and Associates. 


FOR COMPLETE INFORMATION, WRITE TO... 


e ENGINE AND PUMP MFG. CO. 
Ch f/ if lt) cmcaae ri re 


Factory-Clinton, le. District Office-Dallas, Tex. 


GATE 
OPERATORS 


PORTABLE 


STANDS & 
UNDERGROUND 
GATES—MOTOR 

K MOUNTED 


PAYNE DEAN & CO 
CLINTON, CONN 
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Instrumentation Catalog 
119 

Fischer & Porter Company, Hat- 
boro, Pa., has available a new 12-page 
General Catalog with illustrations, 
descriptions, and basic specifications 
of the company’s complete line of 
process instruments 

The listing of instruments for 
measuring and controlling process 
variables includes: variable-area and 
variable-head flow waters; pressure 
instruments; temperature instru- 
ments ; liquid level instruments ; den- 
sity and specific gravity measuring 
instruments ; viscosity and consisten- 
cy instruments; electric, pneumatic, 
and electronic transmitting, recording 
and controlling instruments with 
alarms and integrators ; and air-oper- 
ated control valves in various models 
and construction materials 

The catalog also lists Fischer & 
Porter’s complete industrial package 
that includes centralized control pan- 
els, both standard and graphic; data 
reduction and automation systems; 
chlorination equipment for industrial, 
municipal, and swimming water and 
waste treatment, and chlorine evapor- 
ators; and industrial glass products 
for laboratories and manufacturing 
plants. 


Proportioning Pump 
120 
Hills-McCanna Co., Chicago, Illi- 
nois, has announced the release of a 
six-page bulletin describing the 
“Hills-McCannameter”—a new 
type of proportioning pump with 
no packing, unique high speed valves 
and pulse free flow 
The new bulletin, printed in color, 
tells what the “Hills-McCannameter” 
; why it was designed ; what it will 


do and how it works. 


1s 


Special Lay-Out Paper 
For Planning Water 
And Sewage Systems 
121 

Automatic Control Company, St. 
Paul, Minn., has recently created 
Special Field Sketch Pads to aid 
field engineer in laying out and plan- 
ning water and sewage systems 

A number of special symbols were 
also designed by the company and are 
printed on the sheets to help the in- 
dustry standardize on simple pic- 
torial representations of water treat- 
ment and sewage processing elements 
that must constantly be illustrated. 

These field sketch pads, printed on 
light-weight stock in orange ink, are 
available to engineers, consultants and 
others in the water, sewage and proc- 
ess industries 





© If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Pressure Filters 
122 

[he Permutit Co New York, 
N. Y., has available a comprehensive 
and well documented bulletin de 
scribing their line of Pressure Filters 
and accessories 

According to the bulletin, these fil 
ters are now being used to remove 
suspended solids such as dirt, turbid 
ity, iron, oil and color. Specifications, 
operating characteristics, outline di 
mensions and typical installation pho 
tographs have been included in this 
revised edition 


Rawhide Packing 
123 
Mabbs Hydraulic Packing Co., 
Chicago, Illinois, has available an in 
formation sheet on Mabbs Rawhide 
Packing for sludge, sewage, and wa 
terworks pumps 
According to the information sheet, 
the rawhide packing prevents scoring 
of shafts, saves shutdowns, saves re 
placements, and saves power. A list 
of advantages, specifications and 


statements from current users of the | 


packing are also included in the in 
formation sheet 


Submersible Pumps 
124 

Pleuger Submersibles Engineer- 
ing and Manufacturing Co., Lan- 
caster, Pa., has just released a 24 
page catalog describing the com 
plete line of Pleuger Submersible 
Pumps. 

Sub-divided into five sections, 
the catalog provides general infor- 
mation about the company, techni 
cal information to aid in selecting 
the right pump for a specific job, 
pump types, electrical data and 
prices 

he catalog also describes in de 
tail the unique feature of the 
Pleuger pump which is the only 
submersible equipped with a water- 
filled and water-lubricated motor 
which requires no seal or stuffing 
box, 





WANTED 


“Sanitary Engineer to direct compre- 
hensive sanitation program. Salary 
$5460-$6360. Cattaraugus County 
Health Department, Olean, New York.” 








WANTED: 

Position as Water Works Superin- 
tendent in the New England area. Age 
33, married, B. S. degree, 8 years expe- 
rience in operation. Presently employed 
design capacity. Desire change. Write 
Box 1124, WATER & SEWAGE 
WORKS, 185 North Wabash Ave., 
Chicago 1, Illinois. 











{HYDRO-TITE' 


109A 


use Fiber- 
form reed 
te be filled. 

. Pilling plete 
end collar 
simplify 
peouwriag 
concrete in- 
te 

. Completed 
meter bex 
berre!l. 

. Meter bex 
with cover 
in plece. 


Water utilities that find vitrified or con- 
crete tile expessive or difficult to obtain, 
may now moke their own barrels for 
outside meter settings with Ford Sing!- 
use Fiberforms which are inexpensive and 
easy to use. Forms made for 15", 18" and 
20” 10 barrels and in lengths of 15", 18" 
and 24". Use two for deep settings. Send 
for full information. 














DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 
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Photo at left shows crumbling condition of an 
80° circuler brick reservoir in a western Penn 
seyivenia town. It wes one of two such reser 
voirs owned by the municipelity, the other 
being 50’ in diameter. Both leaked bedly and 
were too emeall to provide desired storage 
Phote et right shows how the Cement Gun 
Compeny crew solved both problems by coat 
ing sides with “GUNITE” and extending the 





CEMENT GUN COMPANY SOLVES 
TWO RESERVOIR PROBLEMS WITH “GUNITE” 


walle 6 in height with prestressed “GUN 
ITE.” Leakage, of course, was eliminated and 
the capacity of both reservoirs was increased 
more than 50%. This is just one of many 
examples of how the Cement Gun Company 
has been able to rebuild and reconstruct 
water storage structures to better-than-new 
condition and, at the same time, provide 
needed additional capacity 


For illustrations of other “GUNITE” jobs, ask on your letterhead for tree copy of Bulletin 
C 3000 today 


T GUN COMPAN 





NITE CONTRACTORS 


GENERAL OFFICES — ALLENTOWN, PA., U. S, A. 











it PAYS TO 


LEOPOLD 


Glazed Tile 
FILTER BOTTOMS 








Here’s why — 


Permanent * Ne corrosion or tubercule- 
tien * Equal distribution + Low loss of 
head + Reavires only smell sized grovel 
* Ne metal in contact with water! 


Write today for details 


F. B. Leopold Co., Inc. 
ye Oe ee ee ie 
Pittsburgh 4, Pa. 








RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use and 
wear of both pumps. Each 


ALTO- 
TROL pump is operated on al- 
ternate starting cycles 


The RF-2 operates both pumps together, 
when required. RF-2 installations give 
dependable service year after year, with 
the minimum of attention. 


WITH 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY -RUFF COMPANY 


783 HAMPDEN AVE. ST. PAUL 4, MINH. 
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Engine-Generator Sets 
125 

Le Roi Division of Westing- 
house Air Brake Co., Milwaukee, 
Wis., has just published an 8-page 
bulletin describing Le Roi Engine- 
Generator sets in seven engine 
models from 60 to 675 hp. with gen- 
erators capable of producing from 
50 to 350 KW. 

The “Custom Built” features 
highlighted in the literature in- 
clude alternate fuel systems which 
permit the use of natural gas, LPG, 
gasoline and gas-gasoline or sludge 
gas fuels; a choice of radiator, heat 
exchanger or city water cooling 
systems ; electric ; automatic or en- 
gine starting; mechanical, full hy- 
draulic or semi-hydraulic gover- 
nors; and oil pressure and water 
temperature safety switches. In- 
stallation drawings show basic di- 
mensions for all models. 


Electric Motor Catalog 
126 

U. S. Electrical Motors Inc., has 
just published a new multi-color book- 
let illustrating the 20 principal types 
of improved U. S. Motors. The illus- 
trations are in natural color and in- 
clude the following types—Uniclosed, 
Totally - Enclosed, Explosion - Proof 
with and without fan, Varidrive, Syn- 
crogear, combination variable speed 
and internally geared units, Right- 
Angle Worm Gear, Verticlosed Hol- 
lowshaft, Vertical Solid Shaft, Test 
Stands and Aircraft. Cut-open views 
of Varidrive and Syncrogear types 
are shown in full color. 

Also included are AutoStart Buf- 
fers, Right-Angle Holloshaft Gear 
Drive for turbine pumps, and inter 
esting details on Lubriflush transverse 
bearing lubrication, asbestos-protected 
windings and normalized motor cast- 
ings. Views of U. S. Motors’ Atlantic 
and Pacific plants are reproduced in 
color. 
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A Filter Medium F 





ANTHRACITE EQUIPMENT CORP 
Anthracite tnstitute 6 
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LMER FILTER EQUIPMENT £0 
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Consulting: 


SPECIALIZING IM” fe riep oF 
WATER & SEWAGE WORKS. 





ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage and Industrial Wastes Problems 
Airfleids, Refuse incinerators, Dame 
Power Piants, Floed Control 
industrial Bulidings 
City Planning, Reports, Appraisals and Rates 
Laberatory 


121 SOUTH BROAD ST. PHILADELPHIA 7 


BOGERT AND CHILDS 


CONSULTING naan —~ 


Water & Sewage Works Refuse Disposal! 
Drainege + Fleed Control + Highweoys end 
Bridges + Airfields 


624 Madison Avenue, New York 22, N. Y. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment-—Power 
Plants—Incineration—Gas Systems—Val- 
uations — Rates —- Management — Lab- 
oratory—City Planning 
210 E. Park Way, 
Pittsburgh 12, Penna. 








Alvord, Burdick & Howson 
E rs 

Water Works, Water Purification, Flood Re- 

liet, Sewerage, Sewage Disp Stan 


Appraisals, Power Generation 
20 N. Wacker Drive, Chicago 6, Ill. 





Bowe, Albertson & Associates 
Engineers 
Water and 
Industrial Wastes—Retuse 
Kirholde Industriel Bullainge 
val ati L atory Service 
110 William &t.. New York 7, N.Y. 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports, Gas 6& 
Electric Transmission Lines. 

351 East Ohio &t., Chicago 11, Mlinols 











JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
(Formerly Nicholas 8. Hill Associates ) 
bom Bn of powase Dees, Sa 
ts, rts, investiga u- 
fee ec 
mical and Biological 
Laboratories 


112 East 19th St. New York 


Cotton, Pierce, Streander, Inc. 


Associated & ring Goceetionje 
192 Nassau New York, 
P.O. Box 198, Hyde Park 36, =, 
1405 W. Erie Ave., + & 40, Pa. 
55 Caroline Rd., Gow . w.Y 
Water Supply eg Distribution, 
Sewerage, Sewage Treatment 
Refuse Brepoeal, rade Wastes 
Power Plants 


Reports, Plans, Supervision 














Michael Baker, Jr. 
The Saker Engineers 
CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


Airport Design—Sewage I — Systems 
Water Works Design and Operation 
Consulting Services—Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil end Sanitary Engineers 
Water Supply and Purification 


Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fitth Avenue 
Columbus 12, Ohio 


Water Supply Sewerage 

Railroa Highways 

Grade rations—Bridgese— Subways 
1 Transportation 


Investigations — Repor - Apprateals 
Plans and Supervi of Construction 


150 North Wacker Drive Ghigeae 
79 McAllister Street San Francisco 2, 











W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 


Gillingham & Worth Sis. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City, Cleveland. 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 


gion, A Bogmen A. Farwell 
Mewerd J a ae 


- eae 


BOSTON NEW YORK 














MR. CONSULTING 


Are you interested in both 
WATER 6 SEWAGE 
If so there is no better place for 
fessional card than in this dua 
magazine 


WATER &6 SEWAGE WORKS 


our pro- 
interest 





Camp, Dresser & McKee 


Conselting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatm l and 
Industrial Wastes; Investigations and Re 
ports; Design and Saparetane Research 
and Development; Fleod Con 








Finkbeiner, Pettis & Strout 


Carteten 6. Finkeeiner, 6. &. Pettis, Hareld K. Strout 


Cc S64, s "7 
7 ¥ al 


Designs Supervision 

wee Supp! vy. Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 

Valuations & Appraisals. 

518 Jefferson Avenue Toledo 4, Obie 





Reports 














BLACK & VEATCH 
Conssliting Engineers 
Water — Sewage — Electricity 
Industry 
Reports, Design, Supervision of Construc 
ion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 








CAPITOL ENGINEERING 
CORPORATION 


Boal, 
a 


SEW AGE 
SYSTEMS 
— Streets 
Planning Airports 
Executive Offices 





—— 
WORKS 
Roads and 








DILLSBURG, PENNSYLVANIA 


Freese, Nichols and Turner 
CONSULTING ENGINEERS 


2111 NATIONAL STANDARD 
BUILDING 
HOUSTON 2, TEXAS 
CH 1624 








Additional Engineers Cards on Next Page 
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GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 
Pittsburgh, Pa. Daytona Beach, Fia. 
HARRISBURG, PA. 
Water Works, Sewage, Industrial Wastes 
and Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Tratlic & Parking, 
Appraisals, Investigations 4 Reports 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment 6 Distribution 
Sewers 6 Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohic 














GILBERT ASSOCIATES, INC. 
Engineers end Consultonts 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 
Consulting Senitery Engineers 


Water Works 
Sewerage 6 Treatment 
Waste Dispos! 


821 Security Bidg. Toledo 4, Ohio 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York. 50 Church Street 








GLACE AND GLACE 
Conwlting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg. Pa. 


Engineering Office of 
CLYDE C. KENNEDY 


—_——_—————— 
SANITARY ENGINEERING 
a 
SAN FRANCISCO 














Engineers 
Samuel A. Greeley Paul Hansen (1920-1944 
Paul BE. Langdon Kenneth V. Hil 
Thomas M. Niles Samuel M. Clarke 
Water Supply, Water Purification 
Sewerage Sewage Treatment 
Flood Control, Drainage, Refuse Disp 


220 S. State Street, Chicago 4 





Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disp l, Valuati Labora- 


tory, City Planning 
1312 Park Building, Pittsburgh, Pa. 





Thomas M. Riddick 
Consulting Engineer and Chemist 
Municipal and Industrial Water Purification, 
Treatment, Plant Supervision, Stream 
Pollu Investigations, Chemical and Bac 

teriological Analyses. 
369 East 149th Street 
New York 55, N. Y. 














a Emaenson 
* Ww. s0nES 
vary 
*. & PALooSAY &. 6 onpway 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS LABORATORIES 


LEADER BLDG. WOOLWORTH 8.0G. 
CLEVELAND 14, 0. NEW YORK 7, N.Y. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


ROBERT AND COMPANY 
ASSOCIATES 


Architects 8 Engineers 
« ATLANTA « 


WATER SUPPLY «+ INCINERATORS 
SEWAGE D * POWER PLANTS 














Hayden, Harding & 


Buchanan 
Conselting Engineers 
John L. Hayden 
John H. Harding Oscar J]. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


$10 Park Square Building, Boston, Mass. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industria! Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building, Boston 16 


RUSSELL AND AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 
408 Olive St., St. Louls 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 








HAZEN AND SAWYER 


Engineers 
Richard Hazen Altred W. Sawyer 
Municipal and Industrial Water Supply 
urifieation and Distribution 
Sewage Works and Waste 
Investigations, Design, 
Supervision of Construction and ©peration 


110 East 42nd Street New York 17, N.Y. 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbewmer—irving Clerke— 
Charles 8. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal! 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, New York 
327 Franklin St. Buffalo, N. Y. 


MILES O. SHERRILL 
Engineers 


Consulting 
Marion C. Welch, Associate Engineer 


“—_ 
(412 Bardstown Road Louvisville 4, Ky. 








JAMES and BAXTER 
Associates, Inc. 


Architects and Engineers 
A complete professional service 
Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way, Miami 34, FLORIDA 











PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 


Wellington Donaldson, Staff Consultant 


Water, Sowege, Drainage and 
Industrial aste Problems. 


Structures — Power — Transportation 
5! Broadway New York 6, N.Y. 











J. E. SIRRINE Company 
Engineers 
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CONSULTING ENGINEERS 
Specializing in the Field of 
WATER AND SEWAGE WORKS 











Continued 


Alden E. Stilson & Associates 
Limited 
Conseiting Engineers 


Water Supply—Sewage— Waste Disposal 
Bridges—Highwaye—Industriai Buildings 
Studies—Surveys— Reports 


209 &. High Si. Columbus, Ohio 





WESTON, ECKENTELDER 
and HOOD, INC. 


q Biologists ——Ch 
Stream Pollution, Industrial Waste 
Waste Utilization, Water Supply 
Evaluations, Labora’ Analyses 
Reports, Research and velopment, Process 
. Plans and Specifications, Oper. 
ition Control 
318 Market St. 


Beat ws 





Tonictty 
Surveys, 


Paterson, N. J. 








Benjamin L. Smith & Associates 
Engineers 


Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 


PAUL A. UHLMANN H. E. BONHAM 
CARL E. KUCK NYE GRANT 
Consulting Engineers 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 


4954-58 N. High St. Columbus 14, O. 








Weston & Sampson 


Water Supply, Weter Purification, Sewer 

age, Sewage and Industrial Waste Treat 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon Si. Boston, Masa. 








Engineers — Geologists 
Groundwater Exploration 
Investigations and Reports 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER 6 SEWAGE 
If so there is no better place for your 
professional card than in this dual 


Whitman & Howard 
Engineers (Ect. 1869) 


Water Supply. Water Purification, Sewerage 
Sewage Disposal, Water Front Improvements 
and al) Municipal and Industrial Develop 
ment Problems, Investigations, Reports, De 


P.O. Box 151 
Springfield. Illinois 


signs, Supervision, Valuations 
89 Broad St., Boston, Massa. 


interest magazine 


WATER & SEWAGE WORKS 











STANLEY 


COMPANY 
Consulting Engineers 
Water Works—Sewerage 
Electric Power—Flood Control 
Rate Studies—Valuations—Industrial 
Airports Municipal Buildings 
Hershey Bidg. Muscatine, Ia. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers — Consultants 
Civil— Sanitary —8tructural— 
Mechanical —Electrical 
Reports, Plans, Supervision, Apprateals 
1304 St. Poul Street 
Baltimore 2. Maryland 


Wertz Engineering Co., Inc. 


Consultants, Designers 6 Constructors 
Water Supply 6 Purification 

Sewage & Industria! Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. Reading, Pa. 





























A Tradition 
of Friendly Hospitality 
HOTEL 


etropole 


and 
Walrus 








N 


In New York... 


= - of traditional distinction between 1 


Fifth Avenue’s smart shops and 
Broadway's gay white way. 


rc 


i 


oS 


Right in the heart of everything—for 
business or pleasure. 400 cheerful 
rooms, many air-conditioned 

nationally famous food and bever- 
. our 


ages .. . excellent service . . 


bid for your contentment . . . 








Choice of particular 
travelers as the ideal 
home -away-from- 
home! Singles from 
$4.50 per day. Also, 
doubles and suites. 


Many suites 
have kitchen- / 


= mre 4 
T NORTHERN 


Celebrated 
118 WEST 57th STREET * NEW YORK 


~~ Ohne = 4+ Se 








ali with both 
Television 
it desired. 





Free overnight 
parking for 
transient guests. 


S. BRINKMANN 
— General Manager 
Room 
Air-Conditioned 
te. Coa 5-0 Headquarters of B.P.O. Elks No. 5 


RATES FROM $3 
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THOMSON, GEORGIA 


Water Werks Plant (completed in 1953) 


. 
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The 1.0 M.G.D. Thomson Woter Works Plant show- 
ing flocculation and sedimentation basins in fore- 


ground. Filters have Wheeler Bottoms by Builders- 
Providence 


emer es 


Om 4° ww «rs 


Builders Model RCE Controllers in this neatly designed 
pipe gallery ovtomatically maintain constant flow 


through Ghers. Builders Filter Valve Operating Tables with Loss of 
Head and Rate of Flow Gauges for convenient control 
of each filter, 
industrially speaking, Georgia is one of the fastest growing States in the East. To take care of a present 
population of 5000 and to be prepared for further expansion, the city of Thomson recently completed this 
fine new water works. Construction, by Sullivan, Long & Hagerty of Birmingham, has resulted in a small plant 
that’s “big league” in every respect, employing the same type of instrumentation and controls used in many 
of the largest filtration plants for low cost and accurate operation. 


For Bulletins describing Builders Water Works Equipment installed at the Thomson Water Works Plant, 


address Builders-Providence, Inc. (Division of B-I-F Industries, Inc.), Providence, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, ie eo: QD 
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Two views of midwestern chlorinating room showing 
typical use of W&T equipment to suit a specific need, 


To Every Part Its Proper Place... 


How well chlorination equipment does its job 
depends not only on proper design but on the 
selection of the right parts and materials for 


every specific purpose. 


The W&T equipment in the above installation 
is still giving good service after fifteen years. 
Every part in the equipment shown was designed 
specifically to meet a particular need. Mechani- 
cal diaphragms, first used by W&T in 1913, are 
here used for accurate control in the ammonia- 
tors. Puncture proof water diaphragms provide 
visibility and accessibility of control parts in the 
chlorinators. Both orifice and manometer type 
meters, and rotameters (furnished in W&T 
equipment as early as 1917), are employed here 


“Make Your First Choices 


Chlorination That Lasts” 


, 


as best suiting the purpose for which each was 
intended. 


Since 1913, W&T research has consistently 
sought out new designs, principles, and materials. 
Every new development is placed under rigid 
field tests to prove it can meet the exacting 
standards and practical limitations that depend- 
able and economical chlorination demands. 


When you depend on W&T equipment, you have 
the assurance that 40 years of experience in 
the chlorination field is being used to bring you 
the best in design, parts, and materials—selected 
and tested specifically to fit the need. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 





